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PROBLEM TO BE SOLVED: To provide an AC generator capable of 
improving an alignment at a coil end, raising a space factor or the like of a 



conductor in a slot, and simplifying a manufacturing method. 
SOLUTION: The AC generator comprises a plurality of windings that, 
wherein a polyphase-stator winding 16 is composed of a lengthy element 
wire that is folded back at the outside of the slot 1 5a of the edge of a 
stator iron-core 1 5, are wound such that an internal layer and an external 
layer alternately seize a winding to the direction of a slot depth in the slot 
1 5a. The stator iron-core 1 5 comprises a butt part that forms a cylindrical 
shape with butting and is extended to the axial direction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the AC generator which is characterized by providing the following and with which it had the stator and 
two or more slots to which the aforementioned stator core extended in the direction of an axis were formed in the hoop 
direction in the predetermined pitch. As for the aforementioned polyphase stator winding, a long strand is turned up out 
of the aforementioned slot by the side of the end face of the aforementioned stator core. It is the AC generator which 
has two or more coils looped around so that a inner layer and an outer layer might take by turns in the slot depth 
direction within the aforementioned slot for every number of predetermined slots, and was prolonged in the direction 
of an axis which becomes in a circle because the aforementioned stator core compares and which compares and has the 
section. The rotator which forms NS pole by turns along with a rotation hoop direction The polyphase stator winding 
with which the stator core surrounding this rotator and this stator core were equipped 

[Claim 2] A stator core is the AC generator according to claim 1 which consisted of the circular division iron core 
sections. 

[Claim 3] A stator core is the claim 1 with the core back of one who cannot dissociate, or an AC generator according to 
claim 2. 

[Claim 4] It has the rotator which forms NS pole by turns along with a rotation hoop direction, and the stator which has 
the polyphase stator winding with which the stator core surrounding this rotator and this stator core were equipped. The 
aforementioned stator core is the AC generator with which two or more slots prolonged in the direction of an axis were 
formed in the hoop direction in the predetermined pitch, the aforementioned polyphase stator winding A long strand is 
turned up out of the aforementioned slot by the side of the end face of the aforementioned stator core. It has two or 
more coils looped around so that a inner layer and an outer layer might take by turns in the slot depth direction within 
the aforementioned slot for every number of predetermined slots, the aforementioned stator core The AC generator 
which consisted of the inner circumference iron core section which has the teeth which formed the slot while being in 
the aforementioned rotator side, and the periphery iron core section attached in the peripheral face of this inner 
circumference iron core section. 

[Claim 5] The inner circumference iron core section is an AC generator according to claim 4 which has the matching 
section which becomes in a circle by comparing. 

[Claim 6] One place is accepted, it comes out and the matching section is an AC generator given in any of a certain 
claim 1 or a claim 5 they are. 

[Claim 7] The periphery iron core section is the claim 4 to which radius of curvature becomes large by having the 
fragmentation section and extending from this fragmentation section to a hoop direction, or an AC generator according 
to claim 5. 

[Claim 8] The periphery iron core section is an AC generator given in any of the claim 4 formed by carrying out the 
laminating of the tabular magnetism member, or a claim 6 they are. 

[Claim 9] the tabular magnetism of the periphery iron core section the board thickness of a member the tabular 
magnetism of the inner circumference iron core section — an AC generator [ thinner than the board thickness of a 
member ] according to claim 8 

[Claim 10] the tabular magnetism of the periphery iron core section - the board thickness of a member — the tabular 
magnetism of the inner circumference iron core section — an AC generator [ thicker than the board thickness of a 
member ] according to claim 8 

[Claim 11] The periphery iron core section is an AC generator given in any of the claim 8 which is the laminated 
structure which wound the tabular magnetism member in the shape of a spiral, or a claim 10 they are. 
[Claim 12] The periphery iron core section is an AC generator given in any of the claim 4 which is the pipe 
configuration of one, or a claim 6 they are. 
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[Claim 13] The size of the direction of an axis of the periphery iron core section is an AC generator given in any of the 
claim 4 smaller than the size of the direction of an axis of the inner circumference iron core section, or a claim 12 they 
are. 

[Claim 14] The thick size of the direction of a path of the periphery iron core section is an AC generator given in any 
of the claim 4 smaller than the thick size of the direction of a path of the inner circumference iron core section, or a 
claim 13 they are. 

[Claim 15] The thick size of the direction of a path of the periphery iron core section is an AC generator given in any 
of the larger claim 4 than the thick size of the direction of a path of the inner circumference iron core section, or a 
claim 13 they are. 

[Claim 16] The periphery iron core section and the inner circumference iron core section are an AC generator given in 
any of the claim 4 currently pressed fit and unified or a claim 1 5 they are. 

[Claim 17] An AC generator given in any of the claim 1 by which the infeed section which reduces the press force of 
the direction which makes radius of curvature small is formed in a stator core and the inner circumference iron core 
section, or a claim 16 they are. 

[Claim 18] The matching section is an AC generator given in any of the claim 1 currently formed in teeth, or a claim 
16 they are. 

[Claim 19] The matching section is an AC generator according to claim 18 which the inner circumference iron core 
section has the teeth from which the width-of-face size of a hoop direction differs, and is formed in teeth with the 
larger width-of-face size of a hoop direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the stator structure of the AC generator for 
vehicles especially carried in vehicles, such as a passenger car and a truck, about the AC generator driven with an 
internal combustion engine. 
[0002] 

[Description of the Prior Art] the conductor by which the perspective diagram of the stator of the conventional AC 
generator for vehicles with which drawing 41 was indicated by the Japanese patent No. 2927288, and drawing_42 are 
applied to the stator of drawing 41 the perspective diagram, drawing 43 , and drawing 44 which show a segment are 
the perspective diagram which looked at the important section of the stator of drawing 41 from front and rear **, 
respectively This stator 300 is equipped with the stator core 301, the stator winding 302 around which the stator core 
301 was looped, and the insulator 304 with which it is equipped in a slot 303 and a stator winding 302 is insulated to a 
stator core 301 . a stator core 301 - tabular magnetism -- more than one are prepared in the hoop direction in the 
predetermined pitch so that the slot 303 which is the layer-built iron core of the shape of a cylinder by which the 
laminating was carried out in piles, and is prolonged in shaft orientations may carry out opening of the thin steel plate 
which is a member to an inner circumference side the conductor of much short length [ stator winding / 302 ] - a 
segment 305 is joined and it is constituted by the predetermined coil pattern 

[0003] a conductor - a segment 305 is what fabricated the copper-wire material of the rectangle cross section by which 
pre-insulation was carried out in the shape of abbreviation for U characters, and is inserted from rear ** of shaft 
orientations every two slots 303 left 6 slot (1 pole pitch) and a conductor - the edges which extend to the front side of 
a segment 305 are joined, and the stator winding 302 is constituted 

[0004] concrete - the slot 303 of 6 slot remote each class ~ setting - one conductor - a segment 305 with the 1st 
position from the periphery side within rear ** to one slot 303 it inserts in the 2nd position from the periphery side 
within other slots 303 ~ having - one more conductor ~ the segment 305 is inserted in the periphery side within other 
slots 303 to the periphery side within one slot 303 to the 3rd position, and the 4th position from rear ** then « the 
inside of each slot 303 - a conductor - four bay 305a of a segment 305 is arranged together with one train in the 
direction of a path and the conductor which extended from the periphery side within one slot 303 from the 1st position 
to the front side - the conductor which extended from the periphery side within the slot 303 besides 6 slot remote from 
the 2nd position to the front side from the slot 303 to edge 305b of a segment 305, and the clockwise rotation - edge 
305b of a segment 305 is joined and the outer layer coil of 2 turns is formed furthermore, the conductor which 
extended from the periphery side within one slot 303 from the 3rd position to the front side - the conductor which 
extended from the periphery side within the slot 303 besides 6 slot remote from the 4th position to the front side from 
the slot 303 to edge 305b of a segment 305, and the clockwise rotation edge 54b of a segment 305 is joined and the 
inner layer coil of 2 turns is formed furthermore, the conductor inserted in the slot 303 of 6 slot remote each class - the 
outer layer coil and inner layer coil which consist of segments 305 are connected in series, and the stator winding 302 
for one phase of 4 turns is formed Similarly, the stator winding 302 of 4 turns is formed by six phases, respectively. 
And three-phase-circuit [ every ] alternating current connection is carried out, and these stator windings 302 constitute 
2 sets of three-phase-circuit stator windings. 

[0005] thus, two conductors inserted in the slot 303 of the same group by rear ** of a stator core 301 in the constituted 
conventional stator 300 - turn section 305c of a segment 305 is arranged together with the direction of a path 
Consequently, turn section 305c is arranged by the hoop direction at two trains, and constitutes the coil and group of 
rear **. On the other hand, in the front side of a stator core 301 the conductor which extended from the periphery side 
within one slot 303 from the 1st position to the front side - the conductor which extended from the 2nd position to the 
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front side from the edge 305b [ of a segment 305 ], and periphery side within 6 slot remote slot 303 with a joint with 
edge 305b of a segment 305 the conductor which extended from the periphery side within one slot 303 from the 3rd 
position to the front side - the conductor which extended from the 3rd position to the front side from the edge 305b 
[ of a segment 305 ], and periphery side within 6 slot remote slot 303 - a joint with edge 305b of a segment 305 It is 
arranged together with the direction of a path. Consequently, the joint of edge 305b is arranged by the hoop direction at 
two trains, and constitutes the coil and group by the side of a front. 

[0006] the short length conductor by which the stator winding 302 was fabricated in the stator 300 of the AC generator 
for vehicles of the above-mentioned composition in the shape of abbreviation for U characters -- the conductor which 
inserts a segment 305 in the slot 303 of a stator core 301 from rear **, and extends to a front side - since the edges of a 
segment 305 were joined and it was constituted, the coil and the group consist of many joints, joints are easy to short- 
circuit them, and it was easy to cause short circuit accident moreover, many short length conductors - the segment 305 
had to be inserted in the stator core 301, and edges had to be joined by welding, soldering, etc., and workability was 
remarkably bad moreover, a conductor — the amount of pushing to the slot 303 of a segment 305 needed more than the 
shaft-orientations length of a stator core 301, tended to attach a blemish to the insulating coat, and was reducing the 
quality behind a product Furthermore, the short circuit between the joints by the solder lappet or welding **** 
occurred frequently at the time of junction of edges, and mass-production nature was remarkably bad. 
[0007] a conductor ~ the conventional composition using the segment 305 - receiving - JP,8-298756,A - the slot of 
the semicircle-like division iron core section — beforehand - a straight angle - the stator structure constituted by 
inserting two or more coil piece formed by carrying out multiple-times winding of the conductor at the shape of about 
6 square shapes is shown As for this stator, coil piece is inserted in the slot of the semicircle-like division iron core 
section one by one in the direction of a path outside. That is, the side section which locates and counters the inner 
circumference layer whose one side section which hexagon-like coil piece counters is a layer inside a slot is inserted so 
that it may jump over a predetermined number of slots and may be located in the periphery layer which is an outside 
layer. 

[0008] Although the degree of alignment of the coil end which extended from the slot is high and one side section of 
coil piece is inserted in the slot of the division iron core section which is already one side in this stator in case the 
division iron core sections are combined Since the insertion work of the coil piece to the slot of the division iron core 
section of another side had the need of combining the connection work of the division iron core section, and 
performing it, it had to do complicated work using the temporary arrangement fixture etc., and its productivity was 
remarkably bad. moreover - although there is the need of causing previous coil piece when inserting new coil piece in 
the periphery layer in the inner part of the coil piece previously inserted in the inner circumference layer within a slot, 
since two or more straight angle lead wire of the side section which remains in the slot of the coil piece previously 
inserted in that case was rotated and it has caused - the conductor within a slot - improvement in a space factor had a 
limit 

[0009] moreover - JP,9-103052,A — the conductor within a slot ~ the improvement in a space factor sake - the base 
of a straight configuration - the coil group fabricated by the iron core at the straight configuration - the slot depth 
direction ~ inserting - like [ backward ] - base - what bent the iron core in the shape of a cylindrical shape is 
indicated the coil and the degree of alignment of 402 which drawing 45 is the whole stator 400 perspective diagram 
manufactured by this method of construction, and extend from each slot 401 since a coil group has the straight passage 
section in a hoop direction between slots 401, although insertion of a coil group improves markedly — remarkable 
bad - size expansion and the conductor of a coil and the direction of a path of 402 - the short circuit of a between had 
arisen moreover, the base of a straight configuration - in order to have cylinder-ized the iron core as it was, the 
remarkable bending force was required, the springback was also strong, the crevice was generated in the plane of 
composition behind a cylinder, and there were also troubles, such as causing an output and aggravation of a magnetic 
noise 
[0010] 

[Problem(s) to be Solved by the Invention] the conductor of much short length in the conventional AC generator for 
vehicles indicated by the Japanese patent No. 2927288 - the segment 305 had to be inserted in the stator core 301, and 
edges had to be joined by welding, soldering, etc., workability was remarkably bad, and the short circuit between the 
joints by the solder lappet or welding **** occurred frequently at the time of junction of edges, and there were 
troubles, like mass-production nature is remarkably bad 

[001 1] Moreover, in the AC generator of JP,8-298756,A, complicated work followed using the temporary arrangement 
fixture etc., and there were troubles, like the assembly-operation nature of a stator is bad, and the space factor of the 
conductor within a slot is bad. 

[0012] moreover, in the AC generator for vehicles indicated by JP,9- 103052, A The coil and the degree of alignment of 
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402 which extend from each slot 401 are remarkably bad. size expansion and the conductor of a coil and the direction 
* of a path of 402 - the short circuit of a between - being generated easy ~ moreover, the base of a straight 
configuration - in order to have cylinder-ized the iron core as it was, the remarkable bending force was required, the 
springback was also strong, the crevice was generated in the plane of composition behind a cylinder, and there were 
also troubles, such as causing an output and aggravation of a magnetic noise 

[0013] This invention aims at obtaining the AC generator with which the space factor of the conductor within a coil 
and the degree of alignment which comes out, and a slot etc. could be raised by making to solve this trouble into a 
technical problem, and manufacture was simplified. 
[0014] 

[Means for Solving the Problem] In the AC generator concerning the claim 1 of this invention, a long strand is turned 
up out of the slot by the side of the end face of a stator core, a polyphase stator winding has two or more coils looped 
around so that a inner layer and an outer layer might take by turns in the slot depth direction within the aforementioned 
slot for every number of predetermined slots, and the aforementioned stator core has the matching section prolonged in 
the direction of an axis which becomes in a circle by comparing. 

[001 5] The stator core is constituted from the circular division iron core section by the AC generator concerning the 
claim 2 of this invention. Moreover, in the AC generator concerning the claim 3 of this invention, the stator core has 
the core back of one who cannot dissociate. 

[0016] In the AC generator concerning the claim 4 of this invention, a polyphase stator winding A long strand is turned 
up out of the aforementioned slot by the side of the end face of the aforementioned stator core. It has two or more coils 
looped around so that a inner layer and an outer layer might take by turns in the slot depth direction within the 
aforementioned slot for every number of predetermined slots, the aforementioned stator core While being in a rotator 
side, it consists of the inner circumference iron core section which has the teeth in which the slot was formed, and the 
periphery iron core section attached in the peripheral face of this inner circumference iron core section. 
[0017] In the AC generator concerning the claim 5 of this invention, the inner circumference iron core section has the 
matching section which becomes in a circle by comparing. 

[001 8] In the AC generator concerning the claim 6 of this invention, the number of the matching sections is one. 
[0019] With the AC generator concerning the claim 7 of this invention, the periphery iron core section has the 
fragmentation section, and radius of curvature becomes large by extending from this fragmentation section to a hoop 
direction. 

[0020] In the AC generator concerning the claim 8 of this invention, the periphery iron core section carries out the 
laminating of the tabular magnetism member, and is formed. 

[0021 ] the AC generator concerning the claim 9 of this invention - tabular magnetism - the board thickness of a 
member - the tabular magnetism of the inner circumference iron core section it is thinner than the board thickness of 
a member 

[0022] the AC generator concerning the claim 10 of this invention tabular magnetism - the board thickness of a 
member - the tabular magnetism of the inner circumference iron core section ~ it is thicker than the board thickness of 
a member 

[0023] In the AC generator concerning the claim 1 1 of this invention, the periphery iron core section is the laminated 
structure which wound the tabular magnetism member in the shape of a spiral. 

[0024] In the AC generator concerning the claim 12 of this invention, the periphery iron core section is the pipe 
configuration of one. 

[0025] In the AC generator concerning the claim 13 of this invention, the size of the direction of an axis of the 
periphery iron core section is smaller than the size of the direction of an axis of the inner circumference iron core 
section. 

[0026] In the AC generator concerning the claim 14 of this invention, the thick size of the direction of a path of the 
periphery iron core section is smaller than the thick size of the direction of a path of the inner circumference iron core 
section. 

[0027] In the AC generator concerning the claim 15 of this invention, the thick size of the direction of a path of the 
periphery iron core section is larger than the thick size of the direction of a path of the inner circumference iron core 
section. 

[0028] In the AC generator concerning the claim 16 of this invention, the periphery iron core section and the inner 
circumference iron core section are pressed fit and unified. 

[0029] In the AC generator concerning the claim 17 of this invention, the infeed section which reduces the press force 
of the direction which makes radius of curvature small is formed in the inner circumference iron core section. 
[0030] The matching section is formed in teeth in the AC generator concerning the claim 18 of this invention. 
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[0031] In the AC generator concerning the claim 19 of this invention, the inner circumference iron core section has the 
teeth from which the width-of-face size of a hoop direction differs, and the matching section is formed in teeth with the 
larger width-of-face size of a hoop direction. 
[0032] 

[Embodiments of the Invention] Hereafter, the composition of the AC generator for vehicles of the gestalt of each 
operation of this invention is explained based on drawing. 

The cross section showing the composition of the AC generator for vehicles which gestalt 1 . drawing 1 of operation 
requires for the gestalt 1 of implementation of this invention, The perspective diagram in which drawing 2 shows the 
stator of this AC generator for vehicles, the right cross section with which drawing 3 explains the connection state for 
one phase of the stator winding in this AC generator for vehicles, drawing 4 — the circuit diagram of this AC generator 
for vehicles, and drawing 5 - the right cross section of the stator of drawing 1 , and drawing 6 — a part of stator core of 
drawing 1 — a positive cross section and drawing 7 are the partial positive cross sections of the stator of drawing 5 
[0033] The case 3 where this AC generator consisted of the drive side bearing brackets 1 and commutator side bearing 
brackets 2 made from aluminum, The shaft 6 by which it was prepared in this case 3 and the pulley 4 was fixed to the 
end section, With the Laon Dell type rotator 7 fixed to this shaft 6, and the fan 5 fixed to the both-sides side of a rotator 
7 The stator 8 fixed to the internal surface of a case 3, and the slip ring 9 which is fixed to the other end of a shaft 6 and 
supplies current to a rotator 7, The brush 10 of the couple which slides on the slip ring 9, and the brush holder 1 1 
which contained this brush 10, It has the rectifier 12 which rectifies the alternating current which connected with the 
stator 8 electrically and was produced in the stator 8 to a direct current, the heat sink 17 attached in the brush holder 11, 
and the regulator 18 which adjusts the size of the alternating voltage which pasted up on this heat sink 17 and was 
produced in the stator 8. 

[0034] The rotator 7 consists of a rotator coil 13 which passes current and generates magnetic flux, and field cores 20 
and 21 of the couple in which this rotator coil 13 is covered, it is prepared, and a magnetic pole is formed of the 
magnetic flux. It is iron and eight presser-foot-stitch-tongue-like magnetic poles 22 and 23 are angular pitches [ hoop 
direction ] on the periphery edge, respectively, and the field-core objects 20 and 21 of a couple countered so that it 
might gear, and they have fixed at the shaft 6. 

[0035] The stator 8 is equipped with the stator core 15 which consists of a layer-built iron core of the shape of a 
cylinder by which two or more slot 15a prolonged in shaft orientations was formed in the hoop direction in the 
predetermined pitch, the polyphase stator winding 16 around which the stator core 15 was looped, and the insulator 19 
with which it is equipped in each slot 1 5a, and the polyphase stator winding 1 6 and a stator core 1 5 are insulated 
electrically as shown in drawing 2 . And it has two or more coils which the wave volume was carried out and were 
looped around so that one strand 30 might be turned up out of slot 1 5a by the side of the end face of a stator core 1 5 
and the polyphase stator winding group 16 might take a inner layer and an outer layer by turns in the slot depth 
direction within slot 15a for every number of predetermined slots. Here, corresponding to the number of magnetic 
poles of a rotator 7 (16), slot 15a of 96 is formed in the stator core 15 at equal intervals so that 2 sets of three-phase- 
circuit stator windings 160 may be held. Moreover, the copper- wire material of the long picture which has the cross 
section of the rectangle by which pre-insulation was carried out, for example is used for a strand 30. moreover — the 
end face of the shaft orientations of a drive side bearing bracket 1 and a commutator side bearing bracket 2 — 
inhalation of air ~ hole la - 2a formation of is done, and exhaust holes lb and 2b are countered and formed in the 
front side of a stator winding 16, the coil of rear **, and the direction outside of a path of Groups 16a and 16b at the 
periphery both-shoulders section of a drive side bearing bracket 1 and a commutator side bearing bracket 2 
[0036] The stator core 15 consists of division [ from which it was cut in the direction of a path by teeth 51 ] iron core 
section which compares, has the section and was divided into eight 15 A. Division iron core section 15A carries out the 
laminating of the SPCC material of 0.35mm of board thickness, carries out laser welding of the periphery section, and 
is unified. The size tl of the core back 50 of each of this division iron core section 15A of the width-of-face size t2 of 
3.6mm and slot 15a is almost fixed from a bottom to opening 15b, and is 1.9mm. 

[0037] Next, the coil structure of the stator winding group 161 for one phase is concretely explained with reference to 
drawing 3 . The stator winding group 161 for one phase consists of the 1st or 4th coil 31-34 which consists of one 
strand 30, respectively. And from No. 1 of the slot number to No. 91, a wave volume is carried out and it is constituted 
so that the 1 st coil 3 1 may take one strand 30 every six slots and may take a periphery side to the periphery side in slot 
15a to the 1st position, and the 2nd position by turns. From No. 1 of the slot number to No. 91, a wave volume is 
carried out and it is constituted so that the 2nd coil 32 may take a strand 30 every six slots and may take a periphery 
side to the periphery side in slot 1 5a to the 2nd position, and the 1st position by turns. From No. 1 of the slot number to 
No. 91, a wave volume is carried out and it is constituted so that the 3rd coil 33 may take a strand 30 every six slots 
and may take a periphery side to the periphery side in slot 15a to the 3rd position, and the 4th position by turns. From 
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No. 1 of the slot number to No. 91 , a wave volume is carried out and it is constituted so that the 4th coil 34 may take a 
-strand 30 every six slots and may take a periphery side to the periphery side in slot 1 5a to the 4th position, and the 3rd 
position by turns. And in each slot 15a, a strand 30 arranges the longitudinal direction of the rectangular section in the 
direction of a path, and is arranged together with [ four ] one train in the direction of a path. 

[003 8] And edge 3 1 a of the 1 st coil 3 1 which extends from No. 67 of the slot number to the end side of a stator core 
15, Edge 33b of the 3rd coil 33 which edge 33a of the 3rd coil 33 which extends from No. 61 of the slot number is 
joined, and extends from No. 67 of the slot number, Edge 34b of the 4th coil 34 which edge 34a of the 4th coil 34 
which extends from No. 61 of the slot number is joined, and extends from No. 55 of the slot number further, Edge 32a 
of the 2nd coil 32 which extends from No. 61 of the slot number is joined, and the stator winding group 161 of the coil 
of 4 turns is formed. In addition, other end 31b of the 1st coil 31 becomes lead wire (O), and other end 32b of the 2nd 
coil 32 becomes the neutral point (N). 

[0039] Similarly every one slot 15a looped around a strand 30 is shifted, and the stator winding 161 for six phases is 
formed. And as shown in drawing 4 , the stator winding group 161 is star-type-connected, 2 sets of three-phase-circuit 
stator winding groups 160 are formed, and the three phase each stator winding group 160 is connected to the rectifier 
12, respectively. It connects in parallel and the dc output of each rectifier 12 is compounded. In addition, the stator core 
15is looped around the three-phase-circuit stator winding group 160 of each class with the phase contrast of 30 
degrees. 

[0040] Here, each strand 30 which constitutes the 1st or 4th coil 31-34 extends from one slot 15a to the end-face side 
of a stator core 1 5, and the wave volume is looped around it so that it may be turned up and may go into 6 slot remote 
slot 15a. And every six slots, about the slot depth direction (the direction of a path), each strand 30 is looped around so 
that a inner layer and a foreign minister may be taken by turns. Turn section 30a of the strand 30 extended and turned 
up at the end-face side of a stator core 15 forms the coil end. then, turn section 30a mostly formed in the same 
configuration in the ends of a stator core 15 - a hoop direction - and it estranges mutually in the direction of a path, 
becomes two trains, is tidily arranged by the hoop direction, and a coil and Groups 16a and 16b are formed 
[0041] In the AC generator for vehicles of the above-mentioned composition, the tubed polyphase stator winding 16 is 
formed beforehand. Then, each division iron core section 15A is forced in the direction of the radius inside from the 
periphery side of the polyphase stator winding 16, and the 1st or 4th coil 31-34 is inserted into each slot 15a from each 
opening 15b. Before this insertion, opening 15b of each slot 15a is covered with the insulator 19, and an insulator 19 
intervenes between the 1st or 4th coil 31-34 and the internal surface of slot 15a of division iron core section 15A as a 
result of insertion of the 1 st or 4th coil 3 1 -34. 

[0042] Thus, in the constituted AC generator for vehicles, current is supplied to the rotator coil 13 through a brush 10 
and the slip ring 9 from a battery (not shown), and magnetic flux is generated. The presser-foot-stitch-tongue-like 
magnetic pole 22 of one field core 20 is magnetized by N pole, and the presser-foot-stitch-tongue-like magnetic pole 
23 of the field core 21 of another side is magnetized by this magnetic flux at the south pole. On the other hand, the 
rotation torque of an engine is transmitted to a shaft 6 through a belt and a pulley 4, and a rotator 7 rotates. Then, 
rotating magnetic field are given to the polyphase stator winding 16, and electromotive force occurs in the polyphase 
stator winding 16. While the electromotive force of this alternating current is rectified by direct current through a 
rectifier 1 2, the size is adjusted by the regulator 1 8 and charged by the battery. 

[0043] It absorbs through 2a. and the inhalation of air in which the open air countered the heat sink of a rectifier 12, 
and the heat sink 17 of a regulator 1 8, respectively, and was prepared by rotation of a fan 5 in rear ** - a hole ~ It 
flows in accordance with the shaft of a shaft 6, and a rectifier 12 and a regulator 18 are cooled, it is bent by the fan 5 in 
the centrifugal direction after that, the coil of rear ** of the polyphase stator winding 16 and group 16b are cooled, and 
it is discharged outside from exhaust hole 2b. on the other hand -- a front side - setting - rotation of a fan 5 -- the open 
air - inhalation of air ~ shaft orientations absorb from hole la, it is bent by the fan 5 in the centrifugal direction after 
that, the coil by the side of the front of the polyphase stator winding 16 and group 16a are cooled, and it is discharged 
outside from exhaust hole lb 

[0044] A segment 305 is compared with the conventional technology which it inserts one [ at a time ] in a slot, thus - 
according to the gestalt 1 of this operation - many conductors - Form the tubed polyphase stator winding 16 
beforehand, and each division iron core section 15A is forced in the direction of the radius inside from the periphery 
side of the polyphase stator winding 1 6 after this. The 1 st or 4th coil 3 1 -34 is inserted into each slot 1 5a from each 
opening 15b, and the attachment workability of the polyphase stator winding 16 to a stator core 15 improves. In 
addition, an insulator 1 9 intervenes simply between the 1 st or 4th coil 3 1 -34 and the internal surface of slot 1 5a at the 
time of insertion of the 1st or 4th coil 31-34. moreover - since the 1st or 4th coil 31-34 which constitutes the 
polyphase stator winding 16 is produced by one strand 30 (successive line), respectively the conventional stator 1 50 
- like - many short length conductors - a segment 154 can be inserted in a stator core 151, and it is not necessary to 
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join edge 154b by welding, soldering, etc., and the productivity of a stator 8 can be raised remarkably Moreover, since 
a coil end consists of turn section 30a of a strand 30, the junction part in a coil and Groups 16a and 16b serves as only a 
" joint of the edges of the 1st or 4th coil 31-34, and a passage connection joint, and a junction mosquito place is cut 
down remarkably. Thereby, since the occurrence of the short circuit accident accompanying disappearance of the 
insulating coat by junction is suppressed, the outstanding insulation is acquired. Moreover, there is no softening of the 
conductor by welding, the rigidity as a stator becomes high, and a magnetic noise can be reduced. 
[0045] Moreover, without interfering in turn section 30a mutually at a hoop direction, it arranges tidily and a coil and 
Groups 16a and 16b are constituted, thereby - a conductor - compared with the conventional coil and conventional 
group which have joined edge 54b of a segment 205, a coil and the extension height from the end face of the stator 
core 15 of a group can be made low Thereby, the draft resistance in a coil and Groups 16a and 16b can become small, 
and can reduce **** resulting from rotation of a rotator 7. Moreover, the leakage reactance of the coil of a coil end 
decreases and a power efficiency improves. 

[0046] Moreover, four strands 30 are arranged in the direction of a path in slot 15a at one train, and turn section 30a is 
arranged by the hoop direction together with two trains. Since turn section 30a which constitutes a coil and Groups 16a 
and 16b is distributed by two trains in the direction of a path by this, respectively, a coil and the extension height from 
the end face of the stator core 15 of Groups 16a and 16b can be made low. Consequently, the draft resistance in a coil 
and Groups 16a and 16b can become small, and can reduce **** resulting from rotation of a rotator 7. 
[0047] Moreover, since the bay connected by turn section 30a of a strand 30 is formed in the rectangular section, when 
a bay is held in slot 15a, the cross-section configuration of bay 30b is the configuration where the slot configuration 
was met. While it becomes easy to raise the space factor of the strand 30 in slot 15a by this while the insertion nature to 
the polyphase stator winding 16 of division iron core section 15A improves, the heat transfer from a strand 30 to a 
stator core 15 can be raised. 

[0048] It is the cross section with which the perspective diagram of the stator 60 of the AC generator for vehicles 
which form 2. drawing 8 of operation requires for the form 2 of implementation of this invention, and drawing 9 met 
the right cross section of the stator core 61 of the stator 60 of drawing 8 , and drawing 10 met the X-X line of drawing 
9 . In addition, in explanation of the form of the following operations, the same sign is attached and explained about 
the same or a considerable portion. The stator 60 is equipped with the stator core 61 which consists of a layer-built iron 
core of the shape of a cylinder by which two or more slot 61a prolonged in shaft orientations was formed in the hoop 
direction in the predetermined pitch, the polyphase stator winding 16 around which the stator core 61 was looped, and 
the insulator 19 with which it was equipped in each slot 15a, and the polyphase stator winding 16 and the stator core 61 
were insulated electrically with the form of this operation. The stator core 61 is equipped with the inner circumference 
iron core section 62 in which slot 15a of 96 was formed at equal intervals, and the periphery iron core section 63 of the 
shape of a pipe pressed fit in this inner circumference iron core section 62 so that 2 sets of three-phase-circuit stator 
windings 160 may be held corresponding to the number of magnetic poles of a rotator 7 (16). The inner circumference 
iron core section 62 is cut in the direction of a path by teeth 51, and consists of division iron core section 62 A of 8 
division. This division iron core section 62 A has the matching section, it carries out the laminating of the SPCC 
material of 0.35mm of board thickness, carries out laser welding of the periphery section, and is unified. The thickness 
t2 of 1mm and the periphery iron core section 63 of the size tl of the core back 50 of each of this division iron core 
section 62A is 2.6mm. 

[0049] In the AC generator for vehicles of the above-mentioned composition, the tubed polyphase stator winding 16 is 
formed beforehand. Then, each division iron core section 62A is forced in the direction of the radius inside from the 
periphery side of the polyphase stator winding 16, and the 1st or 4th coil 31-34 is inserted into each slot 15a from each 
opening 15b. Before this insertion, opening 15b of each slot 15a is covered with the insulator 19, and an insulator 19 
intervenes between the 1st or 4th coil 31-34 and the internal surface of slot 15a of division iron core section 62A as a 
result of insertion of the 1st or 4th coil 3 1-34. Then, as shown in drawing 1 1 , the periphery iron core section 63 is 
pressed fit in the inner circumference iron core section 62, and a stator 60 is manufactured. 
[0050] A segment 305 is compared with the conventional technology which it inserts one [ at a time ] in a slot, 
according to the gestalt 2 of this operation — many conductors - Form the tubed polyphase stator winding 16 
beforehand, and each division iron core section 62A is forced in the direction of the radius inside from the periphery 
side of the polyphase stator winding 16 after this. The 1st or 4th coil 31-34 is inserted into each slot 15a from each 
opening 15b, and the attachment workability of the polyphase stator winding 16 to a stator core 61 improves. 
Moreover, although the laminating of the 0.35mm steel plate in thickness is carried out and it is constituted, since the 
inner circumference iron core section 62 has the small size tl of core back section 50a of the straight inner 
circumference iron core section 62 as compared with the thing of the gestalt 1 of operation, it can be crooked in 
division ****** of a straight configuration, and can form division iron core section 62A easily. Moreover, the size tl 
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of core back section 50a of the inner circumference iron core section 62 is small, for a low reason, division iron core 
.section 62 A becomes small by being compressed into the whole in the direction of the path inside by regulation from 
the direction outside of a path of the periphery iron core section 63, and, as for the crevice between the inner 
circumference iron core section 62 and the periphery iron core section 63, the rigidity of the inner circumference iron 
core section 62 can suppress magnetic performance degradation, moreover, since the inner circumference iron core 
section 63 is held from an outside by fitting the tubed periphery iron core section 63 into the inner circumference iron 
core section 62, structurally good bore roundness can be obtained easily, and the rigidity of stator-core 61 the very 
thing is improved - it can make - electromagnetism generating of sound etc. can be suppressed 
[0051] The perspective diagram of the stator 65 of the AC generator for vehicles which form 3. drawing 12 of 
operation requires for the form 3 of implementation of this invention, and drawing J3 are the important section cross 
sections of the stator core 67 of drawing 12 . With the form 3 of this operation, the periphery iron core section 66 of a 
stator 65 carries out the laminating of the annular plate-like part material, and the point which consists of laser welding 
by unifying differs from the periphery iron core section 63 of the form 2 of operation. With the form 3 of this 
operation, since the periphery iron core section 66 is a laminated structure, while being able to acquire the effect of the 
form 2 of operation, generating of the eddy current in the front face of the periphery iron core section 66 is suppressed, 
and a magnetic performance improves. 

[0052] in addition, although the periphery iron core section 66 carries out two or more sheet laminating of the annular 
plate-like part material and it is constituted, it is shown in drawi ng 14 and drawing 1 5 - as - the magnetism of a long 
tabular ~ a member 69 is wound in the shape of a spiral, the periphery iron core section 68 is formed, it fits into the 
outside of the inner circumference iron core section which is not illustrating this periphery iron core section 68, and 
you may make it manufacture a stator core 67 In this case, manufacture of the part stator core 67 from which punching 
processing becomes unnecessary becomes easy. 

[0053] Explanatory drawing, drawing 19 , and drawing 20 the perspective diagram and drawing 17 which show the 
stator 70 of the AC generator for vehicles which gestalt 4. drawing J 6 of operation requires for the gestalt 4 of 
implementation of this invention explain the right cross section of the stator core 71 of drawing JL6 , and drawingJL8 
explains the connection state for one phase of the stator winding of drawing 16 to be are drawing explaining the 
manufacturing process of the coil group which constitutes a stator winding. DiawingJl is drawing showing the strand 
group by the side of the inner layer which constitutes the stator winding of drawing 16 , drawing 21 (a) is the side 
elevation, and drawing 21 (b) is the plan. Drawing 22 is drawing showing the strand group by the side of the outer 
layer which constitutes the stator winding of drawing 16 , drawing 22 (a) is the side elevation, and drawing 22 (b) is 
the plan. The perspective diagram showing the important section of the strand with which drawing 23 constitutes the 
stator winding of drawing 16 , and drawing 24 are drawings explaining the array of the strand which constitutes the 
stator winding of drawing 16 . 

[0054] In the AC generator for vehicles of the gestalt 4 of this operation, the stator 70 is equipped with the stator core 
71 which consists of a layer-built iron core of the shape of a cylinder by which two or more slot 15a prolonged in shaft 
orientations was formed in the hoop direction in the predetermined pitch, the polyphase stator winding 16 around 
which the stator core 71 was looped, and the insulator 19 with which it is equipped in each slot 15a, and the polyphase 
stator winding 16 and a stator core 71 are insulated electrically, as shown in drawing 16 . The stator core 71 consists of 
the inner circumference iron core section 73 and the tubed periphery iron core section 76 attached in this inner 
circumference iron core section 73. The periphery iron core section 76 carries out two or more sheet laminating of the 
SPCC material, and unifies and consists of laser welding. In addition, as draw ing 14 and drawing 15 explained, a 
magnetic member may be wound spirally, and the periphery iron core section 76 may constitute it, and may be a pipe- 
like thing. 

[0055] Next, the coil structure of the stator winding group 161 for one phase is concretely explained with reference to 
drawing 1 8 . With the form 1 of operation, although it was 4 turn package volume, these coil structures differ in that it 
has division structure the middle. The stator winding group 161 for one phase consists of the 1st or 4th coil 31-34 
which consists of one strand 30, respectively. And from No. 1 of the slot number to No. 91, a wave volume is carried 
out and it is constituted so that the 1st coil 3 1 may take one strand 30 every six slots and may take a periphery side to 
the periphery side in slot 15a to the 1st position, and the 2nd position by turns. From No. 1 of the slot number to No. 
91, a wave volume is carried out and it is constituted so that the 2nd coil 32 may take a strand 30 every six slots and 
may take a periphery side to the periphery side in slot 15a to the 2nd position, and the 1st position by turns. From No. 1 
of the slot number to No. 91, a wave volume is carried out and it is constituted so that the 3rd coil 33 may take a strand 
30 every six slots and may take a periphery side to the periphery side in slot 15a to the 3rd position, and the 4th 
position by turns. From No. 1 of the slot number to No. 91, a wave volume is carried out and it is constituted so that the 
4th coil 34 may take a strand 30 every six slots and may take a periphery side to the periphery side in slot 1 5a to the 
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4th position, and the 3rd position by turns. And in each slot 15a, a strand 30 arranges the longitudinal direction of the 
rectangular section in the direction of a path, and is arranged together with [ four ] one train in the direction of a path. 
' [0056] And edge 3 1 a of the 1 st coil 3 1 which extends from No. 1 of the slot number to the end side of a stator core 71 , 
Edge 33b of the 3rd coil 33 which extends from No. 91 of the slot number is joined, edge 33a of the 3rd coil 33 which 
extends from No. 1 of the slot number further, and edge 3 lb of the 1st coil 31 which extends from No. 91 of the slot 
number are joined, and the coil of 2 turns is formed. Moreover, edge 32a of the 2nd coil 32 which extends from No. 1 
of the slot number to the other end side of a stator core 71, Edge 34b of the 4th coil 34 which extends from No. 91 of 
the slot number is joined, edge 34a of the 4th coil 34 which extends from No. 1 of the slot number further, and edge 
32b of the 2nd coil 32 which extends from No. 91 of the slot number are joined, and the coil of 2 turns is formed. 
[0057] Furthermore, the portion of the strand 30 of the 2nd coil 32 which extends to the end side of a stator core 15 is 
cut from No. 61 of the slot number, and No. 67, and the portion of the strand 30 of the 1st coil 31 which extends to the 
end side of a stator core 15 is cut from No. 67 of the slot number, and No. 73. And amputation stump 31c of the 1st 
coil 31 and amputation stump 32c of the 2nd coil 32 are joined, and the stator winding group 161 for one phase of 4 
turns which come to carry out the series connection of the 1st or 4th coil 31-34 is formed. In addition, the joint of 
amputation stump 31c of the 1st coil 31 and amputation stump 32c of the 2nd coil 32 crosses, it becomes a connection 
connection, and 3 Id of amputation stumps of the 1st coil 31 and 32d of amputation stumps of the 2nd coil 32 serve as 
lead wire (O) and the neutral point (N), respectively. 

[0058] Similarly every one slot 15a looped around a strand 30 is shifted, and the stator winding 161 for six phases is 
formed. And as shown in drawing 4 , the stator winding group 161 is three-phase-circuit [ every ] -star-type-connected, 
2 sets of three-phase-circuit stator winding groups 160 are formed, and the three phase each stator winding group 160 
is connected to the rectifier 12, respectively. It connects in parallel and the dc output of each rectifier 12 is 
compounded. 

[0059] Next, the assembly method of a stator 70 is explained concretely. First, as shown in drawing 19 , 
simultaneously, by the coplanar, the strand 30 of 12 long pictures is bent in the shape of thunder, and is formed. 
Subsequently, as shown to drawing 20 by the arrow, it folds up and dies with a fixture in the right-angled direction, and 
strand group 35 A shown in drawing 21 is produced. Furthermore, similarly, as shown in drawing.22 , strand group 35B 
which has passage connection and lead wire is produced. In addition, each strand 30 is bent and formed in the plane 
pattern with which bay 30b connected by turn section 30a was arranged by six slot pitches (6P) as shown in d rawing 
23 . and adjacent bay 30b - turn section 30a ~ width-of-face (of a strand 30 - it is shifted by W) As two strands 30 
formed in such a pattern are shown in drawing 24 , the strand pair arranged in piles shifts one slot pitch 6 slot-pitch 
staggering ********30bata time, and six pairs of strand groups 35 A and 35B are arranged, and are constituted. And 
the edge of a strand 30 has extended six [ at a time ] on both sides of the ends of the strand groups 35 A and 35B. 
Moreover, turn section 30a aligns in the both-sides section of the strand groups 35A and 35B, and is arranged. 
[0060] moreover, slot 36a of a trapezoid configuration carries out the predetermined number-of-sheets laminating of 
the SPCC material formed in the predetermined pitch (it is 30 degrees at an electrical angle), carries out laser welding 
of the periphery section, and is shown in drawing 25 ~ as - the base of a rectangular parallelepiped - an iron core 36 
is produced 

[0061] and it is shown in drawing 26 (a) - as - band-like base ~ an insulator 72 -- base - lay in slot 36a of an iron 
core 36, it is made to be shown in drawing 26 (b) or drawing 26 (d) after that, and each bay 30b of two strand groups 
35A and 35B is pushed into each slot 36a the closet middle - the base between slot 36a - bond section 72a of an 
insulator 72 is cut, and, thereby, an insulator 19 forms ~ having - bay 30b of two strand groups 35 A and 35B of after 
that - an insulator 19 - base - it insulates with an iron core 36 and four are contained together with the inside of slot 
36a Drawing 27 is this whole time front view. 

[0062] next, the band-like base in which the strand groups 35 A and 35B were inserted as shown in dj^ing.28 (a) - an 
iron core 36 is rounded off in the shape of a cylinder, it contacts, and the end faces are welded, they are compared, the 
section 77 is formed, and as shown in drawing 28 (b), the cylinder-like inner circumference iron core section 73 is 
obtained At this time, the width of face P2 of opening 15b of slot 15a is smaller than the width of face PI of slot 36a. 
in addition, straight-line-like base - before carrying out bending deformation of the iron core 36 - beforehand - base - 
- the both ends of an iron core 36 - bending - carrying out - **** - base - when it contacts in the end faces of an 
iron core 36, it is given so that the good roundness of the inner circumference iron core section 73 containing the 
contact section may be obtained And based on the connection method shown in drawing 1 8 , the edges of each strand 
30 are connected and the stator winding group 161 is formed. Then, the periphery iron core section 76 of the shape of a 
cylinder which carried out two or more sheet laminating of the SPCC material, and was unified by laser welding is 
pressed fit in the inner circumference iron core section 73, and a stator 70 is manufactured. In addition, as shown in 
drawing 29 , the size of the direction of an axis of the periphery iron core section 76 is smaller than the size of the 
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direction of an axis of the inner circumference iron core section 73, and the step 78 is formed in both the periphery 
marginal part of a stator core 71 . Moreover, the board thickness of the periphery iron core section 76 is [ the board 
"thickness of 0.15mm and the inner circumference iron core section 73 ] 0.35mm, and the board thickness of the 
periphery iron core section 76 is smaller than the board thickness of the inner circumference iron core section 73. 
[0063] the form of the above-mentioned implementation « bay 30b of two strand groups 35A and 35B — base — base 
band-like in the state where it contained in slot 36a of an iron core 36 - an iron core 36 is rounded off in the shape of a 
cylinder, and it contacts in the end faces — making — welding --**** — many conductors — compared with the 
conventional technology which inserts one segment 1 54 at a time in a slot, the assembly-operation nature of a stator 70 
improves sharply moreover, base, although carry out bending of the iron core 36 to the shape of a cylinder, the inner 
circumference iron core section 73 is formed, the cylinder-like periphery iron core section 76 is pressed fit after that 
and the rigidity of a stator core 71 is raised The outer-diameter size of the inner circumference iron core section 73 
before pressing [ of the periphery iron core section 76 ] fit is large a little rather than the bore size of the periphery iron 
core section 76, and at the time of pressing [ of the periphery iron core section 76 ] fit, the configuration of the inner 
circumference iron core section 73 is regulated in the periphery iron core section 76, and can raise the roundness of the 
inner circumference iron core section 73. moreover — since the matching section 77 is formed in teeth 51 — bay 30b of 
the strand groups 35A and 35B — base — the state where it contained in slot 36a of an iron core 36 — base — it seems 
that weldbonding can be performed and the strand 30 of two strand groups 35A and 35B is not damaged at the time of 
weldbonding work while being able to bend an iron core 36 in the shape of a cylinder 

[0064] moreover — the form of this operation ~ the thickness (some core backs 50 of a stator core 71 are constituted.) 
of the direction of a path of the inner circumference iron core section 73 — the thickness (some core backs 50 are 
constituted.) of the direction of a path of the periphery iron core section 76 — small — becoming — **** — base — an 
iron core 36 is cylinder-ized certainly Moreover, rigidity is raised in the periphery iron core section 76, and it is firmly 
joined in the matching section 77, and this inner circumference iron core section 73 can suppress small magnetic-path 
resistance in the matching section 77. In addition, although the main magnetic paths of the hoop direction of a stator 
core 71 will be occupied by the inside near the rotator 7 which is a magnetic field generation source When the 
thickness of the core back section of the inner circumference iron core section is larger than the thickness of the core 
back section of the periphery iron core section, a magnetic path can mainly be occupied in the inner circumference iron 
core section, and can suppress small the influence of the magnetic reluctance resulting from the crevice between the 
peripheral face of the inner circumference iron core section, and the inner skin of the periphery iron core section. 
[0065] moreover, base, since slot 36a of an iron core 36 is the trapezoid configuration expanded toward opening and 
the width-of-face size of the hoop direction in slot 1 5a between the teeth 5 1 of a stator 70 is almost the same as the size 
of bay 30b while each bay 30b of two strand groups 35A and 35B is smoothly pushed into each slot 36a, without 
interfering at the nose of cam of teeth — base — in the case of the bending deformation of an iron core 36, what teeth 51 
and bay 30b press mutually, and transform is prevented moreover, base ~ the time of the bending deformation of an 
iron core 36 — distortion deformation of SPCC material — originating — base ~ although it is easy to produce wavelike 
deformation to both sides 36A and 36B of an iron core 36, with the form of this operation, two or more SPCC material 
by the weld zone 75 prolonged in the direction of an axis in two or more places is unified firmly — having — base — the 
rigidity of an iron core 36 is high and wavelike deformation is suppressed In addition, this weld zone 75 is not a 
division-into-equal-parts interval, and may be divided in the direction of an axis. 

[0066] Moreover, with the form of the above-mentioned implementation, the step 78 is formed in both the periphery 
edge of a stator core 71, and this step 78 can be stopped to the end face of a drive side bearing bracket 1 and a 
commutator side bearing bracket 2. Moreover, the laminating of the steel materials of board thickness with the thin 
periphery iron core section 76 is carried out [ the board thickness of the periphery iron core section 76 ] for the board 
thickness of 0.1 5mm and the inner circumference iron core section 73 by 0.35mm, generating of the eddy current in the 
periphery iron core section 76 is suppressed, and the output of a generator improves. 

[0067] Form 5. drawing 30 of operation is the important section cross section of the form 5 of implementation of this 
invention. With the form 5 of this operation, the board thickness of the periphery iron core section 79 is 0.5mm, and if 
the board thickness of the periphery iron core section removes the point which became large at 0.5mm from 0.15mm, it 
is the same as that of the form 4 of operation. Rigidity is raised more, in the matching section 77, it is joined more 
firmly and the part and the periphery iron core section 76 to which board thickness became large can suppress smaller 
magnetic-path resistance in the matching section 77. 

[0068] Form 6. drawing 31 of operation is the perspective diagram of the stator 80 of the form 6 of this operation, 
drawing 32 is the right cross section of the stator core 81 of the stator 80 of drawing 3.1 , and the division section 83 
which was prolonged in the direction of the diameter of one place and which can be attached and detached is formed in 
the periphery iron core section 82 of a stator core 81 . Although the cylinder-like periphery iron core section 76 was 
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pressed fit in the outside of the cylinder-like inner circumference iron core section 73 with the forms 4 and 5 of 
operation, with the form 6 of this operation, the periphery iron core section 82 is extended in the division section 83, by 
pushing from [ of the inner circumference iron core section 73 ] a path, the inner circumference iron core section 73 
and the periphery iron core section 82 are unified, and assembly-operation nature improves. Moreover, after one, the 
shape of a cylindrical shape of the inner circumference iron core section 73 is held by the elastic force of the periphery 
iron core section 82. 

[0069] Form 7. drawing 33 of operation is the right cross section of the stator core 84 of the form 7 of implementation 
of this invention. This stator core 84 consists of the inner circumference iron core section 85 whose direction size of a 
path of core back section 85a is 2.6mm, and the periphery iron core section 86 whose thickness of the direction of a 
path is 1mm. In the base of slot 15a of the inner circumference iron core section 85, it cuts deeply, and the section 87 is 
formed, the base shown in d rawing 34 with the form of this operation ~ bending deformation of the iron core 88 is 
carried out to the shape of a cylindrical shape, and the inner circumference iron core section 85 is formed Although the 
thickness of core back section 85a of the inner circumference iron core section 85 is larger than the thickness 
(thickness of the periphery iron core section 86) of core back section 86a of the periphery iron core section 86 and a 
big load is needed for bending deformation, a bending load can be reduced by having formed the infeed section 87. in 
addition, base - after bending deformation of the crevice between the infeed sections 87 of an iron core 88 is carried 
out, it contacts and is lost 

[0070] Gestalt 8. drawing 35 of operation is the right cross section of the stator core 90 of the gestalt 8 of 
implementation of this invention, and drawing 36 is the important section enlarged view of the stator core 90 of 
drawing.3 5 . In the gestalt of each above-mentioned implementation, although the stator core was looped around the 
class coil group with the phase contrast of 30 degrees, with the gestalt of this operation, the stator core 90 is looped 
around it with the phase contrast of 36 degrees. With the gestalt 8 of this operation, the width-of-face sizes of the hoop 
direction of the teeth 92 and 93 of the inner circumference iron core section 91 differ by turns, and the interval between 
the center lines prolonged in the direction of a path of the openings 94 and 95 which adjoined is the repeat of 24 
degrees and 36 degrees in an electrical angle. Moreover, the matching section 77 of the inner circumference iron core 
section 91 is formed in the broad teeth 93. Since the inner circumference iron core section 91 has the teeth 92 and 93 
from which the width-of-face size of a hoop direction differs and the matching section 77 is formed in the teeth 93 with 
the larger width-of-face size of a hoop direction, the matching section 77 of the rigidity of teeth 93 is also high, and can 
equip with a coil certainly in a slot. Moreover, the interval between the center lines prolonged in the direction of a path 
of opening 1 5b of slot 1 5a can be formed unevenly, and change and noise of a generated voltage can be reduced 
because the width-of-face sizes of a hoop direction differ. 

[0071] Form 9. drawing 37 of operation is the partial front view of the stator 200 of the form 9 of implementation of 
this invention, and the drawing second volume line is omitted. Drawing 38 of the stator core 200 of the form 9 of this 
operation is the important section enlarged view of the stator core 200 of drawing 37 . This stator core 200 consists of 
the inner circumference iron core section 201 divided into two, and the periphery iron core section 203 surrounding the 
inner circumference iron core section 201 in a circle. In the internal surface of the periphery iron core section 203, it is 
regular intervals at a hoop direction, and it is prolonged in the direction of an axis, and the slot 204 is formed. The 
point of the teeth 207 of the inner circumference iron core section 201 is attached in this slot 204. Heights 206 are 
formed in a slot 204 and the crevice 205 which engages with heights 206 is formed in the point of teeth 207. With the 
form 9 of this operation, after attaching a stator winding (not shown) in the inner circumference iron core section 201, 
attachment work is completed by the stator by inserting so that heights 206 may attach [ of this inner circumference 
iron core section 201 ] the periphery iron core section 203 in heights 206 from an axis. With the form of this operation, 
since it has the parting plane only in the hoop-direction side unlike the form of each above-mentioned implementation, 
attachment workability becomes easy. In addition, the points of the teeth which adjoined in the bore section are 
connected, and since an output declines a little, the bore section is deleted and you may make it form opening after the 
assembly of a stator with the form of this operation. 

[0072] Gestalt 10. drawing 39 of operation is the perspective diagram of the stator 100 of the gestalt 10 of 
implementation of this invention, and drawing 40 is the right cross section of the stator core 101 of the stator 100 of 
drawing 39 . With the gestalt 10 of this operation, the number of the matching sections 102 of an iron core 101 is one, 
and, unlike the stator core shown in the gestalt 4 of operation, or 9, they do not have the periphery iron core section. 
Namely, although the core back of a stator core is constituted from the stator core shown in the gestalt 4 of operation, 
or 9 by two separate portions of the core back of the inner circumference iron core section, and the periphery iron core 
section this operation gestalt — base — the periphery iron core section which sets thickness of the core back 103 of an 
iron core to 3.6mm, and is shown in the gestalt 4 of operation or 9 is abolished, and it considers as the thing of one 
which the core back 103 of a stator core 101 cannot separate The matching section 102 is formed in the teeth 93 with 
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the large width-of-face size of a hoop direction like the gestalt 8 of operation. About other composition, such as a coil, 
it is the same as that of the gestalten 4-8 of operation. With this operation gestalt, the process which inserts the 
periphery iron core section can be skipped, in addition, base - although the bending load at the time of carrying out 
bending deformation of the iron core to the shape of a cylindrical shape becomes large and cannot improve the bore 
roundness of an iron core easily, it is a back process, and it does not become a big problem when carrying out 
processing finishing of the bore of a stator Moreover, in this composition, aggravation of a magnetic noise by the loss 
of power resulting from the crevice between the endless-core section by the side of inner circumference and the 
periphery iron core section and the reduction of rigidity of an iron core can be suppressed. 

[0073] In addition, also in any of the form of each above-mentioned implementation, after inserting a coil group in the 
slot of the iron core of a rectangular parallelepiped, a processing fixture is pressed, a teeth nose of cam may be made to 
deform plastically from a path, and opening of a slot may be narrowed. Moreover, although it has held in a slot 
simultaneous [ an insulator ] as the insulator was beforehand inserted in the iron core side with the form of above- 
mentioned each operation at the time of the insertion to the stator core of a strand group, and the long insulator was laid 
on the iron core of a rectangular parallelepiped and the strand group from the top was inserted, an insulator is 
beforehand twisted around the slot hold section of a strand group, and you may make it insert in an iron core. 
Furthermore, you may carry out the mould of the slot hold section of a strand group by the insulating resin beforehand, 
in this case, mass-production nature is markedly alike and improves Moreover, with the form of each above-mentioned 
implementation, after inserting in a sheathing iron core the annular iron core which rounded off and produced the iron 
core of a rectangular parallelepiped, you may unify by baked BAME. 
[0074] 

[Effect of the Invention] As explained above, in the AC generator concerning the claim 1 of this invention As for a 
polyphase stator winding, a long strand is turned up out of the slot by the side of the end face of a stator core. It has 
two or more coils looped around so that a inner layer and an outer layer might take by turns in the slot depth direction 
within the aforementioned slot for every number of predetermined slots, the aforementioned stator core Since it has the 
matching section prolonged in the direction of an axis which becomes in a circle by comparing, while a coil consists of 
continuation volumes of a long strand and being able to raise the space factor of the degree of alignment of a coil end, 
and the coil within a slot, the fabrication operation of a stator is simplified. 

[0075] Moreover, in the AC generator concerning the claim 2 of this invention, since the stator core consists of the 
circular division iron core sections, as it pushes the division iron core section from a path to a polyphase stator 
winding, it can manufacture a stator, and its fabrication operation nature of a stator improves. 

[0076] Moreover, in the AC generator concerning the claim 3 of this invention, since a stator core has the core back of 
one who cannot dissociate, the process which inserts the periphery iron core section can be skipped, base — although 
the bending load at the time of carrying out bending deformation of the iron core to the shape of a cylindrical shape 
becomes large and cannot improve the bore roundness of an iron core easily, it is a back process, and it does not 
become a big problem when carrying out processing finishing of the bore of a stator Moreover, in this composition, 
aggravation of a magnetic noise by the loss of power resulting from the crevice between the endless-core section by the 
side of inner circumference and the periphery iron core section and the reduction of rigidity of an iron core can be 
suppressed. 

[0077] moreover, in the AC generator concerning the claim 4 of this invention As for a polyphase stator winding, a 
long strand is turned up out of the aforementioned slot by the side of the end face of the aforementioned stator core. It 
has two or more coils looped around so that a inner layer and an outer layer might take by turns in the slot depth 
direction within the aforementioned slot for every number of predetermined slots, the aforementioned stator core Since 
it consists of the inner circumference iron core section which has the teeth in which the slot was formed, and the 
periphery iron core section attached in the peripheral face of this inner circumference iron core section while being in a 
rotator side While a coil consists of continuation volumes of a long strand and being able to raise the space factor of 
the degree of alignment of a coil end, and the coil within a slot, the periphery iron core section is inserted [ of the inner 
circumference iron core section ] from an axis, the inner circumference iron core section and the periphery iron core 
section can be unified, and the fabrication operation of a stator is simplified. 

[0078] Moreover, since the inner circumference iron core section has the matching section which becomes in a circle 
by comparing in the AC generator concerning the claim 5 of this invention, that what is necessary is just to insert two 
or more coil groups in the slot of the inner circumference iron core section of a straight state, work is easy, and the 
force needed for the inner circumference iron core section bending is also mitigated, and the fabrication operation of a 
stator is simplified. Moreover, by the periphery iron core section, it improves, and generating of the crevice between 
the matching sections is reduced, the rigidity of a stator has small magnetic reluctance and its output improves. 
[0079] moreover - since one place is accepted, it comes out and there is the matching section in the AC generator 
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concerning the claim 6 of this invention — the rigidity of the inner circumference iron core section — high — 
electromagnetism — generating of noise is also reduced Moreover, since the number of the matching sections which a 
crevice produces is also one, magnetic reluctance is small and an output improves. 

[0080] Moreover, in the AC generator concerning the claim 7 of this invention, the periphery iron core section has the 
division section, and since radius of curvature becomes large by extending from this division section to a hoop 
direction, the workability at the time of attaching in the inner circumference iron core section at the periphery iron core 
section improves. 

[0081] Moreover, in the AC generator concerning the claim 8 of this invention, since the periphery iron core section 
carries out the laminating of the tabular magnetism member and is formed, it can suppress generating of the eddy 
current in the periphery iron core section, and its output improves. 

[0082] moreover - the AC generator concerning the claim 9 of this invention » the tabular magnetism of the periphery 
iron core section — the board thickness of a member — the tabular magnetism of the inner circumference iron core 
section - since it is thinner than the board thickness of a member, generating of the eddy current in the periphery iron 
core section can be suppressed more, and an output improves 

[0083] moreover - the AC generator concerning the claim 10 of this invention — the tabular magnetism of the 
periphery iron core section ~ the board thickness of a member — the tabular magnetism of the inner circumference iron 
core section — since it is thicker than the board thickness of a member — the rigidity of the whole stator — mainly — the 
periphery iron core section — providing meals — the tabular magnetism of the inner circumference iron core section - 
board thickness of a member can be made thinner 

[0084] Moreover, in the AC generator concerning the claim 1 1 of this invention, since the periphery iron core section 
is the laminated structure which wound the tabular magnetism member in the shape of a spiral, its productivity of the 
periphery iron core section improves. 

[0085] Moreover, in the AC generator concerning the claim 12 of this invention, since the periphery iron core section 
is the pipe configuration of one, a rigid high stator can be obtained. 

[0086] moreover — the AC generator concerning the claim 13 of this invention — the size of the direction of an axis of 

the periphery iron core section — the size of the direction of an axis of the inner circumference iron core section — a 

stator can be stopped to a bracket, without giving notching for a periphery edge purposely, since it is small 

[0087] Moreover, in the AC generator concerning the claim 14 of this invention, since the thick size of the direction of 

a path of the periphery iron core section is smaller than the thick size of the direction of a path of the inner 

circumference iron core section used as main magnetic circuits, reduction of an output can be suppressed. 

[0088] moreover, with the AC generator concerning the claim 15 of this invention, since the thick size of the direction 

of a path of the periphery iron core section is larger than the thick size of the direction of a path of the inner 

circumference iron core section, the inner circumference iron core section supports in the rigid high periphery iron core 

section - having - electromagnetism — generating of noise can be suppressed and the roundness of the inner 

circumference iron core section can be improved more 

[0089] Moreover, in the AC generator concerning the claim 16 of this invention, since it is pressed fit and unified, the 
periphery iron core section and the inner circumference iron core section have the good adhesion of the inner 
circumference iron core section and the periphery iron core section, and can reduce magnetic reluctance so much. 
[0090] Moreover, in the AC generator concerning the claim 17 of this invention, since the infeed section which reduces 
the press force of the direction which makes radius of curvature small is formed in the inner circumference iron core 
section, bending becomes easy. 

[0091] Moreover, in the AC generator concerning the claim 18 of this invention, since the matching section is formed 
in teeth, matching work is easy, and since it is the fragmentation side which met in the direction of main magnetic flux, 
loss of power can be suppressed. 

[0092] Moreover, in the AC generator concerning the claim 19 of this invention, since the inner circumference iron 
core section has the teeth from which the width-of-face size of a hoop direction differs and the matching section is 
formed in teeth with the larger width-of-face size of a hoop direction, the matching section of the rigidity of teeth is 
also high, and can equip with a coil certainly in a slot. Moreover, the interval between the center lines prolonged in the 
direction of a path of opening of a slot can be formed unevenly, and change and noise of a generated voltage can be 
reduced because the width-of-face sizes of a hoop direction differ. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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2001-245446 
Abstract 

PROBLEM TO BE SOLVED: To provide an AC generator cap 
able of improving an alignment at a coil end, raising a space f 
actor or the like of a conductor in a slot, and simplifying a m 
anufacturing method. 

SOLUTION: The AC generator comprises a plurality of windi 
ngs that, wherein a polyphase-stator winding 16 is composed 
of a lengthy element wire that is folded back at the outside of 
the slot 1 5a of the edge of a stator iron-core 1 5, are wound 
such that an internal layer and an external layer alternately s 
eize a winding to the direction of a slot depth in the slot 1 5a. 
The stator iron-core 1 5 comprises a butt part that forms a c 
ylindrical shape with butting and is extended to the axial dire 
ction. 
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-5. 

[0 0 2 1] C0XH0M^9 £tt3£tt5e*tt-? 
14, K«lKttffi«©tEJ9f4(*9«»c^«<0«««ttW$J«) 

[0 0 2 2] CCD^^wm*^ 1 0 tC^-S^tftSgm&T 
14. S«e«ttaK«<0«^l4rt«tt^ffl©fittlKtta«*© 

[0 0 2 3] H©56W0DBf*H 1 1 fcl«*3MI»Mrc 
[0 0 24] H«>SHH©W#fll 1 2 (cttssaBemr? 

t4. ^-mtk'L-mi— toon* 

[0 0 2 5] Z.<D5£W<Z>&3m 1 3 tCf?i-53EStt3em&T 

[0026] co&hom&r i 4 »c«*s:as6«tre 

14. ^tt-ij>arog^t6lOT«St-tft»4. Mftil«{t(Og 

[0 0 2 7] dco^^WiS*^ 1 5 KLflteSSESMttttt? 
14. ttJSja<frffi<B&#l6]<BJ*J¥^tj£f4. rt®«.C>fflOS 

[0 0 2 8] l 6 KflRSSESESMWT? 

»4 . tymm&m t. n m &>bm t. msl a s nx-»fl: s n 

[0 0 2 9] C0>5MH©mJfc9l 1 7 tc«*3MMe««-c 
{4. ARft^Sca. fl«H¥ff&/hS<"r*#GW>«>ffi 

[0 0 3 0] d©»^(D»#«l 8 lc«*SE8E56«WC 
(4. 38*t>*»ttr--f — XI=»fi6anTt»S. 
[0 0 3 1] COTfg91(DiS#Jl 1 9 lZ&Z>5Z35.5£nmX' 

(4. rtMM£«W2. misGHDm^rfctfrnteZT-'t — xs 
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t=-.<— xcj^sn-c^-s. 

[0 0 3 2] 

mrnomm i. mi i-zzw&wcD&momm i ic^-s* 

[0 0 3 3] Z\<D&3S.&nm\Z. T;US^^ASfW7n 

'T-T, 3 t. Z\<Dir—7> 3 rttcactStl— ^SBtcy- U 
4tf@^ntyt7 h 6 <h. Cl<^->r7h6(r@^$ 
nfc 7 >^JU§JCD(H]&^ 7 <fc. [sl&f 7 COMMEtCH^ 
5tlfc77>5i. *r— X3Wrtl£®tC@^$nfcH^ 

?8i. 5^7h6©ffi^s&{cB>££n0^7t;:mfft 

Sr^fSX 'J y^'J >^9 <fc. XU y ZfV >?9 IZtM 

~>*ji>?i nz&im2nfzt-h-»9 i7i, ccDt 

-h->>^ 1 7Kg^£nB^8T-±Ufe3£fft«flE<Z> 
^#$SriHS-r«.^3.U-—^ 1 8<h£fiix.T^£>. 

[0 0 3 4] IsHteT7te, mfft£SSLT®3fi€:?g3rr£ 
HI&F^-f ;U 1 3 <t. d<OlElfem<^ 1 3 5r«oT^: 

3720. 2 1 i^e.»S$nT^5. — tt<D#— )Vzi 

7*20. 2 ui. ffcs-e. -e-n-en 8 oomss 2 

2. 2 3tf*JW^A£lft]£«ftb;y^-C. 

[0 0 3 5] B3£^8li. 0 2lC^$n-5«k^lC. ttlTJ 
|S](Cii^-57.D-y h 1 5 a*«Jl^t6HCR)f^tf«y^ L T , ?SIS: 

<h. ^D-yH Sal^CgfSnT^ffilSfiSl 
6 tHfiffti' 1 5 izZMfS.mztm.TZ'f >~>a.ls- 
* 1 9<fc£0ixT^£>. -eLT. ^ffi@«T#iK8¥16 
te. l*ros!liS3 0^. HJ6^*«£>1 5©SS®fflijO)Xa 
y M 5 a*-e#rDjg£*lT, F9r5£Xciy hftSldXO 

CC-Cti. B£?tt& 1 5 Ctt. [§H&F7<Z5fi3g 
ft (16) C*M>LT. 3ffii!S?#Sll6 0$2»K 
§-r-5«t-5lr. 9 60XDy M 5 a*««|B]BB»C»j«* 



fc. 7D>hy7yyH*5«t^'Jt77iT7h2tf)«l 

TJftWSgBKKi. ®§tfLla. 2aM$n. t**?L 1 

2 ®ftflmjirttC:B3CT4Mft l 6 ©7 D > hfil*5 «fcVJ 
■VIBOn-f ;PX> HP 1 6 a. 16 b4>S2ri50MMlC# 

[0 0 3 6] HJe-^ffe't 1 5 «, f-f-X51 -Cg7jr6] 

MfltCitf 1 5 A*» 6*WESttTH*. fttMfcfrtt 1 5 A 
tt. «P0. 3 5mm©S P C C**£«SUT*W1S&£ 

5A©37A*7^5 0ff)tffit 1H3. 6mm. ^Dy 
H5acetftt2li. j£a*»e.BBPSSl 5 b*t?S 
K— 5£T1. 9mmTS5. 

[0037] 'Aiz. i ffi^-«>B£?tttks i6i (omm. 
wiSftiSif i 6 1 14. -t-tx-en i *v>mm. 30*5 

7i^mi7iS^4<D#i&3 1~3 4^e«5B£^nTti 
•S. -f-LT. j|Il#M31tt. lafee>X*R3 0£. Xn 
7h#f01#d>69 l#$T6XD7^tt:, XD 
y h 1 5 artO^«flJ*>e> 1 #B©&K£:*W3{B!to> £> 2 

<^-5. aS2#8*32tt. DI«13 0 Sr. XDyhffOl 
#4* £9 l#S"C6XDy h^#(C. XD-yhl 5afi 
<D^fliJ^6.2#B<DfirSi:^{aiJ^e> l#gC0&Si: 
<£3ZSC«^«fcotcK#€LT»J5g$*XT^S. I3t 
SH3 3«. ^3 0*. XD7hf#«lS^e.9 1f 
^-C6XD-y hi3#lC. XDy h 1 5 afa<T>9\-mMfr*> 

3 # B ©ttStnSfil* •=> 4 # S £ S3SStC«S 
£5IC8^€rUT«6££nTl^. ^4#iS34«. 3g 
SSS3 0£. X07hft®l»f,9 1#ST6X07 
h*5#tC. XD-y M 5 aft<D9\-mfflfr*>4mm<D&& 
tftm'lfr 3 #B W^Si: €r32StC«S i "5 
LT«!isE$nTt^-5. -^UT. &Xn-y h 1 5 arttC 

^3 o&mjjm\gTffi<D&ttm&mjjfa\zmx.T 

Wifimz 1 ^JtC4*36A/-Cg2^J$nTt^. 

[0 0 3 8] ^UT. HJE^'t' 1 5 W-SSffliJfC*3li 
T, Xn-y hS^©6 7#^e>3Stii-rs^l#iS3 1® 
JggB3 1a<b. Xn-y h#^CD6 l#^e.iiai-r-5^3 
#^3 3COSS853 3 a £ *l. XDyhi^©6 
7#^t.3iai-r5>m3#iS3 3OT)SS53 3 bt. XD-y 
h#^<73 6 l#A^SUi-r-5^4#^3 4OT^giS3 4 a 

^4#^3 4<D«SS53 4 b <h, 7D 7 h#^©6lS 
^e.^atJT-5^2#^3 2<7?«S5 3 2at*«*Sn 
T, 4^-><75#IS^B^#i^f¥l 6 l^J5£$tlT 
&*3, ^l#iS3 lCDtefflS53 1 b^PtiiUi^ 

(O) iftO. ^2#i^3 2OTffii^gB3 2 b*«+ttjft 

(N) 

[0 0 3 9] B»COT, 9SIS3 OiWHSSnMDy 
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h 1 5 a*lO-^O-re>LT6ffi»C0@36^^1 6 1 
tfJ&fiLZftX^Z. -S"l/T. &4iZ7f;-$ftZ>£?iZ, @ 

&?mmm 1 6 1 tfssisiasnT 2 *ao 3«@^# 
ssai*«^Jtc^$nT^$n-5. a*5. s-*a<z>3 

ttHJS? 1 *** 1 6 O « 3 O 0 <7>efflM-C@^T^-D 1 
[0 0 4 0] ZLHT. 3gl7jSSg4#it!il3 1~34*« 

figr^^n-en©?!!^ 3 0 ti. 1 □ y m 5 a a> 

6H«^ft"&l 5©SMff«K:S£ltiU ifr0ig£nT6X 
Dy hgtnt7.n-y h 1 5 a{wA^=fc^fC&#€rtC#^ 

$nxv^-5. *lt, ■zn^noymm. 3 0 a. 6xd>> 

1 5 05«BWcStiiUT*TDii^tlfc^3 0©^-> 
g&3 0 a*i3'f;UX> K£J£J5£UTt^-5. -eC7?. @?£ 

>8B3 0 a*i^r6]<C AO. g^ftKSV^CgiP.S] 

>K2¥16a. 16bSMLTt>5. 

[0041] ±ism©*Mffl32ffi%m^T-«. ^a&« 

^fRltClf LttttT. S-IB0851 5 bA^&Xo-y Kl 5 
afaK:*l£nWB4**3 l-3 4«ttXt«. Cffl 
JfAlffitCtt. S-XO-y h 1 5 a(7?PPS61 5 btt-r>-> 
zlU-^ 1 9-cat?nT*50. mi^t»b^4#^3 1 
~3 4®}fA©^ Il^H4fiS3 1~3 4i: 
#gl&'(>g51 5ACDXD7 hl5 a©f*iII®tcop B 1(C« 
-Oval/-}- 1 Z>. 

[0042] z.<D^o\zm^m^wmm^mm.nmv 

D72 0tf>JIlt»HKffi2 2*iNffi(C*fiS3tl. ffl?j<7)tf— 
;Un7 2 10JlMft8ff2 3*«S«fc:*BSftS. 

1 6 tcem^fg^-r cw3255we«^^ 

fiSSBl 2$r@oTSgStlCSSS$n-5<»:t : fotC. 

[0043] fLT. U-^ffiiJlC&t^Tfi, 77>5©@ 
&K«fc0. 1 2<Dt-b~>>-!7ti£Z*U* 

18©t-h-»^l TK-tn-fnttflUTR 
tt£tt£©Sv?l2 a^ilUTKUJXin. z/\Vb&<D 
mz^r>xm.tLXm^M 1 2 i3 .fctfU^i U-^ 1 8 £ 



1 a*^e.tt75r6itc©^^*n. -e©^77>5ir«tos 
.cwSrflcttw *>nxg>ttmig.Tmm i6©7n> km© 

n-OUX>KS¥ 1 6 aSftaL, SMstfL 1 b«fc Ofl-SBf:: 

[0 0 4 4] Z\<D£o\Z, Z\<D$tm<DJ&mHZ£tllS. 
&&COmfr-t?* > b 3 0 5 £ 1 *TOX P y MCif A 

ffll 5 bi^&^n*; hi 5 a|*3lcm 1 &V>L^4#i& 
3 1-34 4#AL-Tt3 0 . HJKPffeCf 1 5 

»lJ5tt»L*4««3 1~3 4<D#AWK:. Jglfc^L 
I4M3 1~3 4<tXD-y h 1 5 a ©rtSffitCMK 
<>yal/- ^ 1 9#tfflJ|LIC4-&3tt«. it, £-*§@ 
6t«|J«T*JBl755!B4«lll3 1~3 4tt 

-tn^ni*©*«i3 0 GfiKifc) c^omstrcfr* 

> h 1 5 4 feHfi^Hft*" 15 1 tzjf AU ^ 
O. S8S61 5 4bB±*»*. ¥ffltttt*K£0«-&-r 

t3&«Tf#*. Sfc. 3-f;UX>H*<iBiR3 0<O^ — >« 
3 0 a-e«}B£^n-5<Ot?, 3-fW>HB16a. 16 

&m<Dm&izft?m&&&<D&±tffflx-znz<Dx. « 

[0045] Sfc. 3-fJH>KS16a, 16bti, 
b 2 0 5<Da8«5 4 bra±S»^-LTV»*fie*©n-f 
I>KS16a, 16b (C*3tt-5S®S6i75^$ < fc: 

[0 0 4 6] it, 4*©^3 0?3«XD-y M 5 art 
tC^77[S]tC l?>J(ZiEJiJ$n. * — >S53 0 a75^73(6]fC 
25iJtC36/uTiH5«JSnTt^. dtllCtO, u-f;i<-X> 
Kill 6 a. 1 6 b««rtt4j'->«3 0 a*«*nf 

nS73rS]»c2?i](c^«$ti?>coT. a-rjux>Ki¥i6 
a. 1 6b©HHftt-tl 5<OS8ffi^6<7>SaiJS5SS:<S 
<T?#*. *<0*S*. 3-f;H>KSl6a, 16blC 
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5at^fi«^*5 z. <fc*«T€s. 

[0 0 4 7] 5&&3 0<D5>->UZ 0 aTSife^ 

SrXa^ h 1 5 art(CiR^L^:<i:#{C. It«|gB3 0b(D 

niCckO. #f»J&-i>gBl 5A^tg@^T#«l 6^C0 
}f Att«^±t4iifcC. XD-y h 1 5 artist -5 
*M 3 0 <£>d>rW££:B;«6-S d ii ii fctr. 

ig^3 o*^@^t^c>i s^(D&m&m±z-& set 

[0 0 4 8] HJ£<£>JgSg2. 0 8«C©%Hj©Hig<D^ 

9«S8WSStF6 0Ott7*&6 l<Z>IE»f®0. 0 

1 0«S9<DX-X^l^o^»fM^T*-5. fc:fe. W 

tt. H^6 Ofct. *S:£|6jfC3£tf.5Xn>y h6 1 a*^ 
t>&5Ht^L>6 1 <t. B£7ft'06 1 t#^*nfc 

1 6t. «xd ? h 1 5 afii:8tsn 
-c^ffimep** 1 6 t@^tt^6 1 t&m^tr^ 

mLfz^ >->^U-f 1 9 <*:£{§;LT^5. HJfe^Hfcfc 
6 lfcL [3&?7<D&«g: (1 6) l;i*fJ&LT3*§@5£ 
^#^1 6 0S:2i|aitX^-r-5«t^lC9 6<DXn>y hi 5 
adi«?WIBIC^B£$nfcrt^^aE6 2 ^fflf^Bt 
^SP6 2»CffA^nfc-'W^CD^^gB6 3<t£fit 
F*9^&'i>SB6 2«. f^-X5 1TgS|Sll: 
W»r£ttT. 8##JcD#f>J&-i>g&6 2 Art>6«5fi££nT 

0. &(¥0. 3 5nunOSPCC^MILT^g?€; 

2 A<Dzi7/-<y{7 5 OW^tffi t llilmm, fl.^&'fr88 
6 3<7?J?£ t 2tt2. 6mratS5. 

[0 0 4 9] ±ffi«^0*i35fflS!fift^«8IT«. T^Hi 
#©^ffl@5£^#it& 1 6 £J£j5JcT£. c:<z>^ 
^#811 6<0ftA«fr&&#tM*<C.<>a6 2A£¥&f*3fltf 
^ftHJfbttttT. 5b*>^07 h 1 5 

aF*9«cmi75:^Um4#IS3 l~3 4*#At5. Z.CO 
WAfflCM:. S-XD y h 1 5 aroBBDSBl 5 b 
3.1/-^ 1 9T«t3nT*50. mi^t^L.^4#^3 1 
~ 3 4 Off AO*££l. Sl&t>lS4#S3 l~34i 
$MHftif*6 2 AWXO-y h 1 5 aeDrtHEiWRiHcW: 

-r >->i u-* i 9 tfirtE-r*. 011 ^^-r 

<fc o \Z. ftm&>C>& 6 2 lZftm&>LW 6 3 £J£A LTH 
tf6 0 75*3SitSft£. 

[0 0 5 0] ci<Diisso^2»c«fcntf, £&<z>i3#:-fc 

> h 3 0 5 £ 1 *TOX o»;h KJf AT 
iCtfc^T. ^ *f85tt<0^ffl@^#« 1 6£Jgj£U C 



§XD.; h 1 5 articmi35:V^^4#i»3 l~34£r 

2te, JP$0. 3 5mm»|«$:aSUT«ES:$nT^»-5 
**. IISSO^ lOfccDtJfc&UT. li^tl^^^ 
-frSK6 2©P7*A-;/^g&5 0 aWj-ffit l#*'h£Hfc«e> 
X h U- h^<75^J3!l^«:®ftLT»§"J4*^gB6 2 
A&Q^ZMl&TZZLiiWZZ. l*3Sa8M>SB6 
2<DP7V\--y:?g&5 0 aOtSt 1 rtffi&'O 
SB 6 2 OMtt«iffilr^»nnft'Ci>ffi 6 3 (Dm.?jfa9imfr 

<b<D®M\z&iTft®miMQ 2 Atf±mzmpm?sfa 

Kffifi&Stl, rt^&4>8&6 2 £:*1-Ji&4>g&6 3 ii<Dffl<D 

mmiZ'^a <uo. mm.&m<D<&T&wim'tz> z. tan? 

#3. Sfc. 1Sj«(D^^.C>g5 6 3«rtmfefrffi6 2(C 
K^-r^dtT?F*3^^g66 3*^.®J^e.«^fL.TV^-5 

[0 0 5 1] *iS(D^ 3.012 \t.z\(D5&mv>$mv> 
mm 3 (c^-5*pffl32Dg^m^w@^ 6 5 ©^0. 

il3li@12 K>@^^C>6 7 ©ggg»f®@-Cfe^). 
C©HJSW^3T«. 5©^gfe^SS6 6*s 

c:oiiigw^sg3T^ nMM«6 6i>mmmm 

■C*5©T. *SS<0^2<D^$:#-2)C<i:A<-C t #^<t: 

[0 0 5 2] ^i3, ^«t^g56 6«^«<DS«g5«* 

^-TJ:-5tC. gRWffi*e©fi5ttg&tt 6 95X/-W 

8 ^S^LTV^V^^^SB^fl'Jfcec^UTH^ 
#'06 7£SSj£-r* e k-5lCL,T*>=fct>. 

fl-^tfe^finx^gi^^^H^^e 7 ©saigas 

[0 0 5 3] HiScD^fig 4.016 «CCD5£WW|giScO 
^Si4(^^^ffl5S5it%fl«CO@^7 0 Sr^-T^ 
0. 0 1 7 tt0 1 6 <0@^T#^ 7 1 OTiE»f®0. 0 1 
8 «0 1 6 <Z>miZ?m8L<D 1 mft<DI£&ViW<&WiW-?Z> 

ia^0. 0 1 9 *i«fctf 0 2 0 «a^#«$:«tB£-r -5># 
*ai*»Kili@£ift9i-rs0-e;&*. 02 i«0i 6© 

02 1 (a) te-e<OffiiJg50. 02 1 (b) te-£-<Z>¥®0 

0 2 2 «0 1 6 
W^P€r^-T0-C*O. 02 2 (a) tt-5-<£><t'J®0, 
02 2 (b) \ttO>¥-mmT'&2>. 02 3«0 16<D@ 

fe?m&&m&L-rzmm<D&&&7f:-?$mm. 024^ 

01 6co@^#i|i^«BE-r-53gi^cogH?iJ€:iSiB^T-50 
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[0054] z.<Dntfc<ni&Wi4<z>%LWim&ffi5znm-c 

it. @^7 0fi. 01 6 tC^cftl'S J:-5 (C. K6^(6]tl 
jgtf-SXU-y h 1 5 a&fittfa\zmi£\dy^T'm&:mf& 

snfcRMo«i»i*e^5agfgti«7 it, s 

gffti»7 1 fC#S^nfe#-ffi@^#^ 16t. &x 
D-y h 1 5 aF*3lC^$nX^ffl@^#^l 6<h@3£ 
^Hfri>7 1 i*««6t)lCiffe&r-5-f>->3.U-^ 1 9t 
£fit*.TV>-5. lte. F*q^^gB7 3ii. 

£0>F*9/i3&<frg&7 3(C{Sc#^nfe18itt©^».C>g5 7 6 

£a»&*j«snTns. nnft-fr«7 6tt. spccw 
£&&ft:*gB ltu- swan?— *<t UTflrasan-c^ 
*. fc*. »«fti*7 6ti. si 45^11 s-cumn 

Ufc*-5»C. «tt«W*«ffitt*C#l3>-ClJMtUT*>J: 
[ 0 0 5 5 ] #fC. 1 *§#roH£^#8Sig¥ 16 1 
©JgSglTtt. 4^ — >— g##-t?<&^>*:#. C<0#iS 

j^^ms 16U1 -t-n-rn i *<nmm. 3 o a» 

^175S^4W#i^3 l~3 4^e«J5E$nT^5. •* 
l/T. JBl*«3ia. l*<Dig^30$r. Xd-y h# 
*f© 1$#*S 9 1SST67D»; h43#tC. XD-y hi 
5 arton^<9W»€) l#aro^«<!:n^ffld^e> 2#gco 
&S.ii$:&£.lZ&Z><i: 5 LT«J5E£nT<^-5. 
S2f^3 2lt sft|!il3 0£. 7D.^#fff)l#^ 
9 l#£T6XD-y K43#{C, XD-y h 1 5 a fttf)^ 
ffl^ ■=> 2 # S e. 1 S B coftE <£ 

£S*J;-5K£#£LT#lfi££tlT^-5<, Sg3#i&3 3 

XD-y h&^lCs XD>y h 1 5 artW^^fflJ^e. 3#@ 

wfirfi iiftmmfr <E> 4 # @ <afi:K <b ^XSicSg-s <fc r> \z 

«##lxT*JBSSnTO>*. SS4#*il3 4te. 5d^30 

fc. XD-y M 5 aft<Z>9Vmfflfr*> 4m3<D&.S.£ftm 
e, 3 # S <Z>{£g <t: £325 tc & -5 «t -p fc ft # # b TJ8 

3 0»«S^^»fS«S¥-73lfi]S:Sy3[6]tcmxTg7j^l(C 

[0 0 5 6] -tUT. i!tT»t7 1 <0— MMkUlfr) 
T. XD-y h#^<Dl#75^SiBT-5^1#^3 1 <Z)3S 
gE3 1ai. Xa-y h#^<D9 lS^e.MtB-r«.m3^ 
It 3 3(£>3gg&3 3 biA^^n. 2 £ ICX D -y h#*§- 
a)l#^e.Stti-r-5^3#^3 3(0^gB3 3 ai. Xn 
•y h#^9 l^S&iii-r-SSfS 1#^3 lcDis3gB3 1 
bi:d^^-$nT. 2 — >(7)#i&7W£j5£;*tXT^-5. 

iSftti'7 1 ©fi&SSIBtffCii^T. XO»;hSf 
(O l#^e,iSti5-r'5^2#«3 2©SggB3 2 at. XD 
•y h-#^<£>9 l#A^i«iil-r-2.^4#iS3 4CD^gP3 4 
bi*^&$n. ^SKXD-y h#^cr> 1 #75>£5£tiS-r 



*>SfS4#iSS3 4<D3gg&3 4 at. XD-yh#t©9lS 
^6.@aj-r-5Sg2#i8l3 2®«SS5 3 2 b<t*^Sn 
T. 2^->©#i»Ai^SnT^S. 
[0 0 5 7] £<=>{;:, XD-y hS^«6 lSt6 7#<t 

*»6Hx6^Hfti'>i 5«— ^®tcsda-r^.^2#^3 2© 

mm. 3 0 <Dg&#a«2J#r£ *l, X a -y h-#*f<D 6 7 #i 7 
Stf&^&BJKTM^l 5 ©— SfSWcSiiJT-SSfl 1 
3 l©sil^3 0<D«#a«8&r£*l£. -€"UT. 
3 1 <Z>$J#r3Si 3 1 c £?£2&m3 2W<33»r383 2 c 
^$nt. mi75Mm4#i»3 l~3 4$ritJiJSiaU 
Tfc* 4 lffi^©@^#ig[|¥ 1 6 ItJ^jsES 
fciJ. mi#iS3 K£>3J»rJg3 1 ci^2i 
i^3 2 CD«J»f«g 3 2 c <h©S^8M*&0ilai8«S^SB<hft 
0. mi#iS3 1 <DWWiffi3 1 d<hS§2#iSl3 2<0«J»r 

^3 2d<h*^*vg : npa5Uiii (o) AiWttj* 

(N) <fcft3. 

[0 0 5 8] (Bj&tcLT. i^3 0^g$n2.7O7 
hi 5 a S 1 O^f LT 6 ffl^CItff ^ 1 6 1 
75*J£J5£SnTI^-5. -e-LT. S4(C^L.fc<fc5ir. @^ 
T 16 1^3 ffl»^OlI^Snt 2ffl®3ffl 

16 0 *^J5£L„ €■ 3ffl@^#i^Sf 1 6 

o a^n^nnsitii 1 2 fcS8g$nT^-5. =&s«te 1 

[0059] ^{c. @^7 oro*a4*fei:onxi# 
wtciK^-r^. ^-r. s 1 9<c^$n5«fc-5K. 12* 
rofiROT3!i^3 0 zmmzm— w-m±-emmzvi vmf 
&f$.-rz>. -z>^-c. m2 oic^Bi-c^sns.i:^tc. e 

iSS3 5ASffSt5. (^«UCUT. H2 21: 

m 3 5 BSrf^SJ-r^. ife*5» §M3 01i S2 3tC^ 
$tl^)J:^fC. ^— >6?3 0 a-rSig$nfcii[i^g63 0 
b*56XD 7 ht7f (6P) Tffi?iJ$n3t^®^/^ 

aS3 0b»«. ^ — >S53 0 aKJ:0. Sli^ 3 0 <D"tS 
(W) ^-re^tXTV^. 3iliKP3 5A, 3 5Bti, d 

<D<kotert*—>izmi&-$tiK.2*<Dmm3 o $i2 4 
i:*sn5«t^t:6XD7 he-y^-re>LTia^e53 0 

b«:fiiaTi2?iJ$nfel!li^»75UXP«y ht!-y^O-r 
£UT6»ffi^J£n-C«*EE;*tt-Clr>£. tbT. ^3 
0 05Sgg6»^iSP 3 5 A , 3 5 B (DmffiOmMlZ 6 

-zMitiznx^z. $Ltz. *->8B3 o at>mmm3 5 

A. 3 5B<OPfflJ§8lwS?U^nTiH?iJ^nTV^. 
[0 0 6 0] &W«t©XD7 K3 6 a^Bf^ro 

fcf-y^ (ii^-C3 0' ) TJE56££nfcSPCC*r£j?f 

^^n-SckplC. B.?y#<Dm&-ij>3 6 JfPSltS. 

[0 0 6 1] •ett. @26 (a) lCjn$tl-5<fc^«C. 
m«<D3g-f >->aU— ^ 7 2 Sr3dtt.i>3 6<OXD y h 3 
6atC«SL. f©112 6 (b) i^l»L@2 6 (d) 



( 9 ) 4#§8¥13-245446 



{Zmt^^iZL. 2-3<Dmmm3SA. 3 5B©&iEit!l 
m 3 0 b n y h 3 6 a ft Cif L A*l2>. -?-<Z>J¥A 
ifctpT. XO-y b3 6 af^-f >vil/- ^7 2<DO 
&^"gB7 2 a£«»rU CtllcJ; 0< >->i * 1 9 
T^fiSSn. f©i2d©MS3 5A, 3 5 BOil^ 
g&3 0btt. -f >->iM 1 9lCj:t>9?l&.i>3 6 <h*£ 
&£*rCXO-y h3 6 aF*3{C4*^-CRiffi$n^. 0 

2 7(1 dtf><!:£<Z>£#IEffi0-C-*.2>„ 

[0 0 6 2] ^IC. 02 8 (a) iZ^T^oiZ, jftiSP 

3 5 A. 3 5 B#i¥ \ZftfZ&Vi<»m&.>i>3 6 £Rfij# 
(Cft*. ^©S^iSI^±$r^S. ig&bTS§€rfc-ti-g&7 7 
£Jgf£UT. 02 8 (b) lZ7pt£t\Z>&5lZ. RHitt© 

□ 5 bcOtsP 2liXOy K 3 6 a®iP 1 J;Dfc/h 

ft*. dCM«eO9Ktt<0 3 6 Srf&tfg^-r-Slffif::. 
-^i*iiSSW.>3 6WMSSS5<O^S:ffltfJiniUTt5 0. 

.frg& 7 3©JUffftXR®7S^£n5«fc5fc:S6£nT^ 

■5. ^lt. mi 8\z^n^m^mizm^x. s- 
jrr*. -^<z>i£. spcc«*?ts:ft«euTu-tf^ 

ST?-^{bUfeRfS«wn^^S?7 6$r^».6gP7 
3 WEALTH*? 7 0*<3Sig$n-5. fcufc. 02 91' 

.(sU 7 3 ro«S^l6l<D^-fe <fc 0 =£>/h$ < fto T43 0 . @ 

•5. *W^&-i>B57 6cofiiP*«0. 15 mm. rtJ^ 

7 3 (D&Mfr 0 . 3 5 mmtS 0 . ^^»-DS6 7 

6 <D&Mtfftm&>b& 7 3 W«JP«fc 0 *>/Jn£ 

co o 6 3] ±.tmm<DMt&-cte. 2 -zxDm&m 3s 

A. 3 5 B0yW.&&3 0 b£3S?&.63 6OTXO-y h3 6 
a F*3fCRIfiUfc*cSi-e««CD^-D3 6 ^RfSJ^lCA 

*t^>hl54Sl *f^X D 7 h ic}? AT 

s^icifc^x. ssg? 7 o <Dft&3iftmm**4gizfa±-r 

gB7 3£Jgf«L. -^ro^R)Sjtton^«-il^7 6 Sr/EA 
lCDPWii&iS&dT^*^. ftmfcfrffi 

7 6 O/EABftWrt/^OSB 7 3 ronS^tffiti. fl-fflSto 
®7 6 <£rt&^££9 <&-?Ti5D. 
<&«7 6©JEA^JC, f*?^^S57 3 CDJg#tefl-^«<k 
667 6-CM$<J$n, rtJUfc^SB 7 3 OTKR^*fS5i6S d 
<h^T*#^. S^fcrli-ffl 7 7 tt. ^w— X 5 1 Id 
KltenTt»S(DT, SUSP 3 5 A. 3 5B©jg^g63 
0 b£i?t&.£>3 6©XDyh3 6 a fttCiRIrt L/tttSgT 
^gt-^3 e^RjSJ^fCfflCf-SdiAJT^^xhtfctC. fg 

©**»3 5A, 3 5B(D3giS3 0^«fS-r.2.ct^^Cl 

CO 0 6 4] Z\(Vmt&(Dl&m~Cte. f*im&i<L>&7 



—mzmrfL^T^z. ) «ns^S67 6©s^©@ 

$ (37A'7^5 0<D— SB£#fi£LT^5. ) J;D&'Jn 

fc. COrtH«i«7 3f&Mqft<bff7 6TMtt#s»g> 
641. *fc5§-&to-a-SR7 7-Ctt^HtCg5^Sn. ?S^*> 
tttt7 7T®Omtte'h£<&*«C&tf'?#«. & 

*s, Hje^t»7 1 omijfaw&sM'&te. m^m±m 

TfcSSIET 7tCjfi^rtffllT7«5»e>2)C<i:»r^:S*«, F*i^ 

<Dtommt<Dr$<Dm&\z&EVfzm%mi<»&w*>hiz 

[0 0 6 5] 3il^C>3 6©Xa-y h 3 6 ateMP 

<t>7-<<—7. 5 1 o -/ h 1 5 a F^O^Tjf^^ti^-ffi 

«t5SSiSgB3 0 bW^-feil^— -Q&ZCO-e* 2~D(Dm 
mm3 5A. 3 5B©&il[^gE3 Obli&XD^ h3 6 

UAtlbnstifciC, 3Rtt.D3 60fttf^OTB5tC 
X-C-X5 1 <hiS^g63 0 b tASSm^ffiLT^ 

if %mo$k\z\3.. s p c c m<r>i^^m\zmm isxmsk 

i>36fl)^S36A, 3 6B{C«i£*e«75^A^i;ati 

[0 0 6 6] Sfe. itSISiSrojgSg-Cti. HJe^«'£»7 

g§67 8*7Q>h^7^ H 1SOT777^7 h 2 

<D«i?*i0. 15 mm. ftmfk>i>& 7 3 (DteMtf 0 . 3 
5mmt. ^MCM>07 6H«l,>«JP<OS9#»tf8/g£n 
Ti5 0. n«tt'MS7 6-C«J|gifliiitCD^*7>Sffll$fJ$n. 

[0 0 6 7] H;6ScOJg&5. 03 0 teCKDfgsjUOHigcD 
^®5©ggB»r®0T*a. dCDHJgW^Sg5-C(i. ^ 
7 9 (D«i?7>< 0 . 5 mmtS t) . 

K5^t«. m$&<nmm4 hm--e&z>. mm^±^<u 

■oftft. n^gt^35 7 6«RiJtt*^0ia5i66n. 

i±U7 7T« e tO^@fC«&$tl. 5?^*5iirgK7 7 T'CD 

[0 0 6 8] Hffi©)^16. 03 H4d(75*^0^«g6 
Oit?8 0©MI. 0 3 2140 3 l©@^f8 0 <7) 
1 <OIE»f®0t?fe 0 . S5£^&-i> 8 1 
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868 3 t>m&2 nx^s. nmom&4. s-e«. ribs 

EEALfcrt*. CCO^ifi«^!l6-efS. #£rS68 3-e*Wi 
&-(>g6 8 2 Ut£tf . rt^St^g? 7 3 (DmJjftfr 6fl 
L,Aft££<£T. rtffi«to«6.7 3&*Mfeb8*8 2 <k*« 

^trfi^«^g88 2WPtt^-ertS^65 7 3<DPm 

CO 0 6 9] J£&S<Z?Jgji 7 . 03 3«il(D%^co||ig© 

tfcfc 8 4lt n Z/N'-y ?U 8 5 a Ol^|S)tSA< 2 . 6 
mmCD[*3M8;'L>§&8 5 <h. g^r6]W^Ii?*i 1 mm<Z>fl-Jl 
SNl>g68 6 £frt>MtfLZnT^Z>. F»3/i&.i>g68 5 <£>X 
n-y h 1 5 a<DJ@cDS(Ctim*-g?8 7d«Snt^ 
5. dOD|lig©^Sg-C«, I3 4l:^1-M-C,>8 8*H 

l*3Mft<Cj>S8 5 0537/17^98 5 a©J?$jW1-fl#.i> 
668 6«>P7/\*-y^g68 6 a<DJP£ WBIfti>SI!8 6© 

mm) ±0 ft»fle*ic*#a:fflfa*«iS!«t& 

it5C<!:*<tf5. Ji*. Xft<D>8 8co«J2.^g68 7 

[0 0 7 0] nme>&&8. 0 3 5ttd©369i©3&66<B 
JB?*g 8 OBtt7«M> 9 0 ©IBrffii. 03 6tti3 5© 

TJtt. &*&#igli*fi3 0° ©fltf§*-CHJMHfcfcK:#£ 
StlT^fe**. C©*iS©»ffiXtt3 6* (OficfflMXH 

tt. AMfcCriB 9107^-^9 2. 93 <D^^|6]W<6 
■+ffi#3£5<cSJ3:^Ti5 0. »Sbfe5SPS69 4. 9 5 
Wg^r6l«CSa c fc c f'D^©p B 1PB»imSi^X 2 4g£.tf 
3 6S<J5«IOjiUX*-5. (*3S^L>S69 1 

tott87 7te4£]£(Z>7 i -r-X9 3J=K»t6tlTt»«. ft 
*Mfei>ffi9 1 tt. S^rSK^e^-te^S^^T-w —X 9 
2. 9 3£*LTi5 9. 38*fe*« 7 7 ttJB^rfl©*-* 
Si«**V>*IOf-<- X9 3lw»BE$nT(r>*OX. 
£fctt»7 7tt)f-f-X9 3©MtttifiK. #$|£X 

©fiWattiCtt. XD-y h 1 5 aOD&8PS61 5 
b©g*l«l»catXfc+'M«IH©nniH*5Fl%-»=»J«T 

[0 0 7 1] SgJ6©Jgjg9. 03 7teC©3SEJHCD|gigcO 
»SS9«5H3£tF2 0 O©86« > iEffi0T. 0f#«j!te«BS 

snt^s. d<DHie©^9©@^sfe-c>2 o o«, 

0 3 8 1*0 3 7 ©Hfiffti' 2 0 0 0DSS6t£^SX* 
■5. u©iSm>2 0 0tt. 2»»JSnfcf*3«ft^S6 
2 0 1 t, rtffift<0862 0 1 £fflofcR334fc«fl.JI|».i> 
862 0 3<h^£»«?ES£*lT^5. n^^.686 2 0 3©(»3 
BE«Ctt^^|6Uc«?ffllHX340ifiiS^|Sll;3E^T»S62 
0 4fiWfZ2tlT<<->2>. C(Dr*862 0 4Kfct. 



862 0 l©r-f-^2 0 7<a$fc3gSB*<ifc§£nT^-5. 
j»S62 0 4£ttdb862 0 6#Jgfi££n, f^-X2 0 7 
Wfc)gmz\3.ih&2 0 6 lC^^-T-5D3g62 0 5#JgJ5£$ 
C<7)||iaoDJg!g9T«, (*jra«to862 0 lie 

862 0 l®«Ufceri4^&^-AM'i^ffi2 0 3*. 0862 0 
6{Cdb862 0 6&&m-r2>£vlzmLXtlZZi:-C. @ 

5feS«86l^±A«»^oT43 0 . ^fctJ^TWg-Fr-Sfca&S 
S7-CD*aSl^{CF*3il86«rB'Jf^ UTH n86S:^J«-r-5 <fc ^ 

[0072] ^isw^sg io. @ 3 9 it. zwmwon 

mCDWmi 0<D@5£71 0 OCD^SS, 14 0(1 0 3 
9©iff 1 0 0©ltf^l 0 

dCDI£S£tf>J§5Sgl OTIt Stol 0 1 (Z>3^*3-fr86 

1 0 2«l-Jr^fXfeO. *JSro^*g4 7^M9JC^-r@^ 
T-»^<i:{iS^On^^86«:^foT^^^. SP^. * 

37^7 ^ ttrt««.^86©i] m-y z tnm&fc&izo 

2 0©gil«086»-e«ric$tlT«r»5*<, COHiSJgSg-? 
te. JWMf©37A7 ^103 CDJP£ * 3 . 6 rami U 
T*SS©*J8475M9»C^-r^ffl«'i>a6*<«gitSn. @ 
JETftfrl 0 1©37A«^ 1 0 3 fr^—tt 
©tWiSiiT^S. ?§^-fc-ti-86 1 0 2 «. gSi6(Z>Jg& 
8 trafilfC^^lSlOts^ffi^frti^-f —X 9 3 

fiEfcis^TJS. (*iJ^iBiJ<O^^S6<i:^ig^86P5C® 

[0 0 7 3] ^:*5. -hfBSHJg©Jg*g<Of5intC*5t,iT 
fc. B^©^©XDy htC#^*#AUfc^. g 

■tt-T. XD>y hC0PP86S:^«!)Tt)^Vi. £?t. JbSHS 
s!liKgfW@^7^C^»<fAKJ«C. ^ 
Si^ffl'JlC-f >->a.U— ^€:Jf ALfcO. StfR©-f 

^*ifA-r^<j;otcLT. -f 

>->3.U-^Sr^e*#^^^T. ^.Dtc»A-rs«i:^ 
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[0 0 7 4] 

T. h&SKiffiiaxo-y h^x-xn-y 

^'©SJiJg, 7.D-y hrt<0#j8©£«^£iS5«e>5C:£: 
[0 0 7 5] CW5EBj051g^2tC^^>32^« 

area. @^^^c.^iPi3it«©^fm^S5^e«Be$n 
[0 0 7 6] stz. z\<D5zm<r>immz\z%z>&.ffi.5tm 

»ot>0-C**©Tf. fl-raetoS&£JfAT-5Xga««B& 

ft6tt£*Mft<t4M 0MW2BBT « ffl *>®T <!: . 9k 

[0 0 7 7] C©»W©fflf*«4{w«-5^8K^« 

tt&OfliaBIHQMG^. a y h*VC$r 0 £ S tit. Bf 5£X 
Uy h&SjKiffifHXa-y hf^-CXD-y hggS^f6]«Cf^g 

A L.Trt«fti*tnH*4'»4 £— # 
[0 0 7 8] C<D&9ia>flr#S5£fl&«3£aE8« 

ttffi©rtW*M>*©* a -y h X-Ttiii «fc < . fP^Ai 

[0079] z\<D&wom&m6iz&iZ>3m&n 



«inn3ft«*i;*8i*t)*«t>— «Br«»tft©-e. bask 

[0 0 80] *jfc. C©f!W©l»*3K7IC«g-5SSfiK»« 

[0 0 8 1] Sfc. ;za>8HQtt*a(8<Cff-&$SE9e« 
[0 0 8 2] Sfc, C®XHC!>M3iro9£tt&&aK%* 
[0 0 8 3] Sit, £©«^©f*#^l 0K:f6S£Sitfe 

wren. n^«-^si5©««iatt»«(DSs«rtsi*^ 

[0 0 8 4] C<D5S^©W*El lKffcSSSKS! 

[0 0 8 5] d<D5S^<Ol9*^l 2tC#S3£3it^ 

[0 0 8 6 ] COfE^OBI*«l 3 Kffc-SXSitfe 

[0 0 8 7] Sfc. d©56«i©W*5ll 4K«*3SE8t5E 
[0 0 8 8] Z\<D3£W(DSftiftm 1 5 tC^^^SS^ 

[0 0 8 9] CC05S^OM*3Sl 6JC^S3!SoSfS 

[0 0 9 0] crofSI^OM^l 7{C^-532Sg% 
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[0 0 9 1] dO^^CDIil^l 8t^S3Zfiitfg 

-5. 

[0092] sfc. zwmmoxnxm i 9 c^^xcst^ 

H*©f-<- Xt;:Jgfi££ftTH-&<£>T. ^^-arSS-Ct) 

[afficojam^is^] 

[0 1 ] dco^^WHigCD^fig 1 K£fc-5iiLMffl32SStfS 

[0 2] 0 lOB^f <D*^0"e&-5. 

[0 3] 01 CD@S^#«CD 1 *§#CDi(!SgM£Sg£I&9! 

[04 ] 01 <DWffl^Sit^mfil<OlHlgS0TS-&. 
[05] 01 <OB^f-<O#rB0t:&-5. 
[0 6] 01 OTE5£ : iHfc<C."W#rB0-T?&5. 

[07] 01 (DmfeT&Mzmmmxznzm**: 
[0 8] z\<Dmm<Dnm<oi&&2 izmz>m.ffim3zffi5& 

[0 9] 0 8<7?@^»-C>^>»iE0-CS>-S. 

[010] m9<z>m7£. : ?$k-L'><»x-xmzrdifrmffi 

0T&-5. 

[011] 09 03rt/S^il"g6lcn^^<C.^^#A$ ft 

[012] cw^^ro*igo5jgii 3 iz&z&mm&ffi. 

[013] 012 <D@^Sfe-il^i|g6»r®0-C*5. 
[014] ^^uS5WSSjSj^ c t'<OSiB^0Tfe-5. 
[015] 01 4OT^»'C>eS<DXV-XV^C»-p 
Ac»tH0T*^). 

[016] z\v>mw<Dmm<»M*&4 {zmz&mmszm. 

[017] 016 ©@^Sfe.C.^iE®0T*-5. 
[018] 016 ©BS^**© 1 ffl#<Z>$SI!l#Sg£ 
ift^-r^)lft^0T-*-5. 

[019] z.<nf£W<r>%m<»mi£ 4 c:^-5#Piffl32DSt 
38Sfit«Cjgffl £ft*B^#*9£t8J«T3#;t!ili¥<Z>Kjg 

[02 0] C©^^©HiS©)gS14(C^^.^ffl32cS 



[021] d ©569!<Z)f&iS<DJgSg4 Jw^-5*(^ffl5JS5 
IE«SltCii^$ftSB^#iSS:Mfi!c-r-5l*3«ffliJ©3!li® 
g*£7*T0T<&-5. 

[022] d<D^©*SS<D}gJg4 (C^«>*Mffl3£85 
KSffl $ ft* BS^#i^Sr«Str ^^»{a!l©9g^ 

i*£^-r0-e<&5. 

[023] z.<D&w<nmm<DM&4tz&z>i$Lmm-!Z3iL 
mmm izmm z ft a mfeTmrnzmact z m&vm&z 

[024] z\<r>^aymmo>mm4 iz&zmmm&ffi 

ift^-r-50-c*-5. 

[025] 017 (Dftm&>b&<Dmfmi&ffil<D%&i.b 

<DS*«0-e&*. 

[02 6] (a), (b) . (c) . (d)«02 5 

©5R«fe^tr^*«ifA*ft«#)eSrlftWUfc0-c*a. 

[027] 016 ©B5t^«l£«j£-r 

[028] (a), (b) ttBl 7©|*3raSW>85CDfil 

[02 9] 01 7tf>ggg»r®0T<&£>. 

[030] z\<D&yi<D2£m<omm 5 i:tt«*nMi&sK 

[031] CQ?B9ia>JfelB0J*n6 «C^-5*Mffl32iS 

[032] 031 ©B^F-&'k<Z>»iffi0-e<&-5. 
[033] £©fS9i<0l6;S6©*Jg 7 tC«-5*^ffl5E85 
JtftttttM 3 ft* HJfe^Hft'frOBf BH"C* *. 
[034] 033 OAMflUrS^ttlf XXIM«>3IHK&> 

[035] d<Z>fB9iCD3lig<DJ£!g 8 Cfll«*H[Jfl%8K 

[036] 035 <0BJ&?tt'k©B«i£;*;B-e&2>. 
[037] iWfSWOS616©»189 K«**PSffl3£»S 

[038] 037 CDB?£^»>6<Z>ISg&tfc*:0-e<&-5. 
[039] ^©^^©Sligco^Sg 1 0 tCfil-SiUMffl^ 

[04 0] 03 9<3B5£^«CBfll£ft5Bj£ ; 5Hft.i>© 
¥B0"CS>-5. 
[04 1] te4E«>*HI85&»B«ta>m?OltHlH 

[042] H4 KOHJB^CBfflSftSflWHr^i' 
h©f4«0-CS^>. 

[04 3] 04 l©BS : fC0SS5*7O>hfliJ*5«t^ 
[044] 041 (Ol^OIS^ U t«)l>6fifc» 
[04 5] a£*©*Mffl32SK56S«<O(fiC0«»J©B^ 
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1 7U>h-7?'rvh. 2 Ut^5yy K 7 0 
ItP, 8. 60. 65. 70, 80 15.6 
1. 67. 71. 81, 84, 90. 200 
«L\ 15A #tijfitog6. 15a, 36a XO-yK 
15b. 9 4, 9 5 16, 16A 

^#81. 16a 7D>hffl!|ro3'f;Ux>h*l¥. 16b 
'J-\rfi!l05n-r;UX>KSf. 30, 40. 400 31 

[01] 



8 




1 :7t»h79'riH- i«:«Bawa 
8 : BS-T 16b: U+«© 




StSL 3 1. 4 1 $1M. 3 2. 4 2 ^2#^» 3 
3. 4 3 SI3#liL 3 4, 4 4g4M, 3 6. 8 8 
SfllfciX 5 0 37Ay?. 51. 92, 93, 20 
7f-f-7. 62, 73, 85, 91. 201 
-i>SB. 6 2 A ##J&<C.>gB, 63, 66, 76. 68. 
8 2. 8 6. 2 0 3 fl-ragtoSB. 6 9 SHtSBt*. 7 
2 S-f>->aU-^, 72a 0/«C^SP. 7 5 igg* 
SB, 7 7, 9 63^*Dl±g&. 7 8 ©g?, 8 3 ft&i 
S8, 8 7 



[02] 
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[0 9] 
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[011] 




[016] 

m 
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[017] [019] IS2 9] 




35A " 35A 
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•y * £Jf 1 <&5^«iS#3S 2 ICfEfSWXfftfSS 

CDS&ffiffiiJcDiiaEXa-y WttrOMZftT. ffifexa-y 

flUEH^tt'Ott. fffiE[sIt&?<ftK::ig>£ £: £: t> ClX □ y 
h£^f£Ufc5^-X£^5rtJ13^kg3<h. COrtJl 

s& $ ti?z8i$im 4fi^L hmsb 6 ©isma* k e«<z>3£dse 

ESJfcS 9 ] *Mtt<b«®«ttBttflStta&0l;£rtM 
ifcSO««MBt»«OWJ: 0 t»*ir»tt*ai 8 fZEtt 

[flbftB 1 0 ] *Af*£>tt<D£ttBtt»tt®ttJ9ttl*l 
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(IS*^ 1 7 ] H3CTtt£43«J:tf AAftCriBfCli, ffl 
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5A(P XP-y MS ag)Hcffij:j»iiJfe^«l SAffl^S 
ii2STO37/'?'yi'5 0ffltftt lfi3. 6mm. X 

□ 7 h 1 5 aOd^S t 2te. j£g6^e,HDaei 5bS 
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